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e
DESCRIPTION OF THE STUDY

L KN

Introduction

The USMES Project conducted three studies in 1976-1977 to learn more
about USMES resource teams, students, anéd ~~hool implementations. The
USMES Team Study examined the“USMES Resource Team Program and the factors
that influenced how effective selective teams were in disseminating and
implementing USMES. The USMES Student Study examined certain strategies
for directly assessing the effects of USMES on students. Both the Team

tudy and the School Study are published under separate covers.

This volume is a report of the USMES School Study. The School Study
" is essentially a discussion of the link between program dissemination and
student experience: a discussion of the form taken by USMES in schools and

classroonms.

The plan of this study is to examine this link from two distinct points-
of-view. Part I is a statistical investigations, designed to find general
answers to centrally important questions concerning the use of USMES in the
classroom. How much time does USMES take? HKow much instruction in basic™
skills“is afforded? Under what conditions is instruction in basic skills

—maximized? What is the actual relationship between group work, hand-on
activities, and problem-solving processes, on the one hand, and "success"
of sessions, on the other? As a basis for this statistical examination,
1043 individual USMES sessions are analyzed.

Part II of this study is non-statistical. It consists-of a broad general
examination of USMES as practiced at each of five different schools (schools
"A" through "D" of the student study, '‘and one further school, deslgnated
school "E"). The general state of USMES at each school, from both a peda-
gogical and a political point of view, is assessed; then certain particularly
significant issues are discussed "across" the five schools.

“Ideally, -the two main parts of this study are complements. The first
seeks, as far as possible, to "smooth out" individual variations from teacher
to teacher, school to school, and district to district. The unit of analysis

“is the USMES session; many teachers, working in schools, are studied, The

v-—_aj'- | ' .‘-\--é~



second seeks rather to highlight individual variations. It is limited to
five schools, and most of the emergent "conclusions" are hypotheses con-
cerning the causes and effects of local variations among schools.

Both branches of the investigation are intended to be useful in im- ..
proving local implementations of-USMES. Part 1 is ’‘intended to be helpful
for planning and documentation. Part II, it is hoped, will point to ways

" for making USMES as pleasant, rewarding, and effective as possible in a
world of teachers, principals, classrooms, custodians, and concerned

- parents.. It was necessary that two different populations be studied, chiefly

" because of limitations on time and funding. This fact is, of course, a
disappointing one, since one "obvious" thing to do would be to incorporate
statistical generalizations in our discussion of the schools of Part II.
However, the need to employ already-available data for Part I made this
impossible. :




Part1 Statistical Analysis




Statistical Analysis of USMES Class Sessions: Introduction

e .

From approximately 1 January 1975 to 30 June 1976, USMES teachers
in the field were encouraged to report on their classroom experiences
by means of a standard form known as the Class Session Report. The
purpose of this form was not, primarily, to amass statistical data.
-Rather, it was designed to afford USMES central office staff direct,
informal "feedback" on the progress of USMES challenges 'in the field.
Participating teachers were, for the most part, members of USMES re-
source teams. A small payment was provided to compensate respondents
for the time they devoted to making these reports.

In alk, 1043 valid reports were received. (A “"valid" report, for
these purposes, is any report belonging to a challenge of five or more
separate sessions.) Fifty individual teachers were represented:; these
teachers submitted from.3 to 76 separate session reports. Seventv-two
challenges, sequences of sessions progressing towards a solution to some
real problem, were reported on. Members of 22 resource team components

reported.

The following is a facsimile (front and back) of the form employed:



|

/

USM.

Name

S Class Session

Sessio Date:

T e‘pOrt

Grade Level(s):

School:

School Principal:

O Resource Team Member

1

USMES Unit (please check one)

\

Protecting Property

___ Advertising ___ Destgning for ___ Marufacturing —_—

____ Bicycle Transportation Human Proportions __ Mass Communications School Sipplies
—__ Classrocam Design ___ Dice Design —__ Nature Traills ___ School Zoo

___ Classroom Management ___ Getting Ther'e ___ Orientation ___ Soft Drink

___ Consumer Research . . Growing Plants — Pedestrian Crossings __ Traffic Flow

___ Describing People ___ ILunch Lines T Play Area Design and ___ Ways to Learn/Teach

. Use
___ Independently developed unit, whose challenge is:

Weather Predictions

-
2

(Education Development Center, 55 Chapel St., Newton, MA 02169

USMES

UOMES Sessica Frofiic

(a) Length of USMES session: RYPM to __ AM/PML

(%) Number of students in class: , number actively involved:
{2} Other acul:is present (please give rnumber of each):

I

student teachers parents resource teachers
aides other teachars _ curriculum speclalists
(d) Did the students work in small sroups: Yes, No; on different tasks:
Please describe briefly the small group activities:
i
|
i
{e) Did the.students participate in a class dlscussion Yes, o
on Zroup taske: Yes, - NG,
on how recent WOTK re.ates to s0lving the challenge: Yes, h
on futur plans: Yes, - No.
Please-descrioe briefly the class discusslon:

A

other visitors:

Yes, No. -

% mme—

O

ERIC

Aruitoxt provided by Eic:

(over)

0
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2

r) Dd the students work on construction activities: Yesn, No;

in the classroom (please give number of students):
in a scparate Design lab room (please give mumber of’ students):

‘Please deacribe briefly these construction dctivities:

.

—

.
>

Problem Solving Processes (pleay: check those which best describe this session's work by
one or more groups of students) '

Identifying and defining the problem Or-@nizing, analyzing, and interpreting the data

__ Deciding on information and investigations needed .. .. " Suggesting possible solutions based on the data
__ Determining what needs to be done first collected
__ Deciding on the best way to obtaln the 1nfomation ___Trying out various solutions and evaluating the
that 1s needed results
__ Carrying out the data collectlon procedures ___ Working to implement the solution decided on by
— T Detecting flaws in the data gathtri.ng process or the class
errors in the data itself

Y

Basic S%ills and ¢ rnoepts (please list those that were used in this session's work by at
least one group of students) ’ -

mathematics skills:

language arts skills:

sclence concepis:

soclal studi=zs corcepts:

Y
O

How do . fo ° év=u tnl . UFES session? (please circle one number for each statement)
Strongly - Strongly
" - Agree | AeTee Disagree  pisagree
(a) The students seemed £6 be quite .nte“e*ted in their work. V 1 2 3 ‘
(5) Overail, trey rmade little progress on “he chalmnge 1 2 3 -
f~' Tnelr investigations have been fairly superficial, so far. 1 2 3 4

_3 w2~ session included time In wnich students used subject

Comments (please use extra sheet for your comments)

ares s221s and concepts. 1 2 3 4
(e} ary ctudents nad experlences that should help develop thelr

imterpersoral re‘a*‘o":s 1 2 3 4
(£) I had to zmovide s""*-‘ directicn for this session's work. 1 .2 3

\_ ' N v,

e of Tire .
If T had no= used USMES tcday I would have used the time Tor wnole cJ.a.,s work, Eroup WorK, in-
ALl2al hely, seat work, mands-cn activisies, ~ other: ) - :

N

Q

RIC

Aruitoxt provided by Eic:

Y



The form shown above, though not designed to collect statistical
information, is actually quite well adapted to doing so. Most of the
process of adaptation ‘is simply a matter of assigning missing values
correctly. Specifically, Items (2d), (2e), and.(2f) require well-
considered logical algorithms to distinguish between negative and miss-
ing responses, and to detect anomalies resulting from tha "hierarchized”
question structure. For example, if a respondent to Item (2e) indicates
that students did not participate in a class discussion but did discuss
future plans, Item (2e) is rejected; if, however, a respondent does not
indicate whether students participated in a class discussion, but does
state that students discussed future plans, class discussion is con-
structed to have. taken place.

Item (4), Basic Skills and Concepts, presents no real problem of ,
tallying, since the mere presence or absence of an entry in each category

. is all that is recorded. : . » -

Item (5), "How Do You Feel About This USMES Session?" presented some
problems because an early form of ‘the Class Session Report (not shown)
offered a different array of response optiors under Item (5). The early
form offered four categories of response: strongly agree, uncertain,
disagree, and strongly disagrece; the later form (illustrated) offered four
dirfféerent categories: strongly agree, agree, disagree, and strongly dis-

_agree. About 100 reports use the early form, and the remainder use the
later'! form. Our method Has been to collapse all replies into two cate-
gories: agree and disagree. Replies of "uncertain" are not counted.

Despite. its obvious shortcomings, Class Session'Report data tells us
a great deal about.what really happens when USMES is used in the ¢class-
room. Findings will be presented in the following manner:

e In Section 4, descriptive statistics will be presented. That
' is, mean .values, totals, and rudimentary frequency tabulations
will be given. ' The purpose of this.section is to familiarize
the reader in a general way with the body of data being analyzed,
and with the extent and scope of a "typical" USMES class session.

e In Section 5, we will explore the relationship between the USMES
" experience and basic skills instruction. .

e In Section 6, we will investigate the effects of certain prag-
matic variables (session length, class size, etc.) on the USMES
experience, in an attempt to formulate some rough guidelines
to.-aid the teacher in providing optimal USMES té\his/her students.

~,
AN

- T Thus, the following sections appear in Part I, below:
Section 4, "USMES Usage in the classroom,” page 10. _
Section 5, "USMES and basic skills," page 24; swmary, .page 54.
Section 6, "Successful USMES," page 55; summary, page 70.




riC

Aruitoxt provided by Eic:

+

' USMESgﬁSBGE IN THET CLRSSROOM:g:A'GEﬁERAL DESCRIPTION

The tabulation of Class Session erox*s as descxlbed 1n,the previous
sess;on vields, first of all, a set of 1nterest;ng aescrzptzve statistics

1 USMES. usage in the classroom..

The tabulations” reccrded below should

se.ve\the xeader both as a .general introducticn to-thé sort of data whxch
may b2 ‘secured by ana.yzzng Class Sessiun Report :espo 1ses, and as an

intreduction to USMES acti 1t1es.

-

:wp*o, ent of USMES units

4

the following tabulation reoo*ts’exactlv which units were reported

cn by +he 1043 responcdents, ané how coften each uni

was employed:

Freguency of emplovment for all units {=1043}

- ‘\;
¢

) R Sessions . Percent
ynic ___ kele . o . .of total
3icycle Transporzazicn - - 24 2.3%
Zlassroom Desicn 78 7.5
Classraon %anaﬁed o8 0.3
Consumer Rese»*c“ 182 L . ’ “is5.8

. SeScribing Técple " 38° . ; 3.6
-‘deue*certl" Designed Tnits . 32 i 3.%
Designing for Human Preportiohs. i - - 0.7
Dice Design o ic 1.0

tting There - is - . 1.4
Growing Plants 78 : 7.5
Lunch Lines - .. 25" 2.7

‘Manufacturing e 184 15.7

- Mass Commuanick “icns S b .8

‘Nature Trails -~ ’ 30 3.7
Orientation - . 42 - 4.0

. Play Area Design and Use \ r5 - : - 1.3
Protecting Progperty -. ! 37 . T 3.5
School Supplies L e - 1.5

chool 200 - e 10 i . 10.5 N
Seft Drink : o - T 28 ’ 2.4
Ways to Learn/Zcach ) 86 8.2 o
Weather Prediction 22 - 2.1

- ) ' -
. .
zals ~IGa3 | 100.¢C




The reader should unde: +and that the numbers tabulated in the table

above. refer rnot to whole challenges conducted, but to individual class’
-~ - sessions heid. Thus, for example, 110 classes wera held,--in an unspec1f1ed
- rnumber of School 'Zoo challenges.,f
‘ It is clear from théTtahulatlon above that some units were used a
great deal more than others. Hoggver, the reader is cautioned that most-
used units were not-alwavs rated most suczessful by the teachers using
them, and that much of the variation in frequency-of—employment above
results from the fact that some units were made available by USMES central
office much earlier than others.

P

Activities

A tabulation of the frecuency of various activities carried out in
+the course of USMES. sess;ons appea*s bQLOW'

-

-

ea"ency of var;ous activities in USMES sessions . N

‘Numbe: of . Relative frequency
Activity : sessiyons g .o0f occurrence (Perc ent)
wérk_in small . ) , ] -
groups . 657 7 73.3 (n=951)
Work on differen _ : .
i tasks ) 471 , 65.9 (r=715)
Discussion oi -
group tasks - 510 "52.5 (n=972)
Discussion on ‘ _ ) S
<how_woxk relates to L : .
solving challenge 456 ‘ 46.9 (n=972) ,
. Discussion of ' ' - .
future plans . 320 : K 53.5 (n=972)
Class discussion,
all types 774 7¢.6 (n=972)
Construction Activities 441 42.3 (n=941) .
Construction iz the :
" classrcom 27¢ - ‘ 29.0 (n=1040) -
fConst:ucticx/ii _ : )
Design Lat 169’ < 16.2 (n=1043)
T — -
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The reader will note. in the tabulation above, that the n varies appre-
c¢iably from item to item. This is. a reflection-of the fact that not all-

Questions on the form wers answered by all resnondents. Alsg, the fol-
lowing general observations can be made: -

® wcrk in sma‘l groups occurred very frequent v (about 3/4 of
the time)

e construction activities took place in about 1/2 of the sessions

- @ construction in the ‘classrcom was éoﬁsidérably more common than
construction in design lab facilities, and accounted for over
" 60% of the total constfuctlon activities

b 4

'~ @ class discussion took place in about 80% 8€ the sessions

-

USMES Classes

-

USMES classes variec w1dely, both in class size and in the numher of
students in each class directly involved. in USMES activities. The tabu-
lation below gives exact information: , ;

ar

Students in USMES classes

Item "; _ Maximum . : Minimum Mean. J Médién“a
Size of Class 94" ~ 2 26.2 24.6
Number of: » :
students involwved - ,

in ySMES ' 81 ) - 2 23.3 22.9

Percent of class . ) , _ : .
actively involved
in USMES ’ 100%

[
iv
o

. 89.5% _—

The above table is interesting chiefly for two reascns:

<

® it shows that very large znd very sqall groups can be managed;

® it shows that, on the average, most (about 90%} of the students
in any class where USMES is being taught are involved in the
- challenge.



. . The tabulations below indicate the grade levels of the USMES classes
, r_erjorted on, and the range of grade levels present at each_ session.

i .
i

l

Grade level of USMES CLASSES (n=1026)
' Cumul ativé
. Frequency . frequency
Level : - - Sessions (percent) * {percent)
K ‘ 35 3.4%  3.4% .
1 7 0.7 . 4.1
2 66 6.4 10.5
3. 58 5.7 16.2
4 ‘ 174 17.0 33.1
1o 38 137.0 70.2
6 209 20.4 90.5 °
7 85 8.6 99.1
8 9 1 0.9 100.0
| Total : 1026 100.0 100.0
Range of gradé levels In USMES classes (n=1038)
T . Cumulative -
Frequency frequency .
Levels in class Sessions L (percent) (percent)
1 o 516 78.6% . 78.6%
2 | 201 \ 19.4 98.0 |
3 L 21 ‘ 2.0 100.0
' N
Total . 1038 100.0 100.0 ™

y
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The reader should note that most USMES classes were at grade levels 4
through 6, and most sessions included students of only one grade level.
{For purposes of this study, "grade levéel™ is tabulated at the mid-level
of ‘a three-level class, and the lower level of a two-lavel class.)

 One ccmmon concern_of newly ‘trained USMES teachers is that they may
be unable, unaided;. to supervise USMES class sessions in which diverse
activities and group tasks are being carried out. The following tabula-
- tion indicateés how many USMES sessions were carried out with "visitors"
(generally helpers rather than observers), and how many wlthout.

e

»
s

USMES sesszons w;th visitors present (n=10432)

Frequency

Situatior_ . o ___.Sessions___________. (pexcent)
No Visitors ' ' , '850 -81.5%
One or more visitors 193 18.5
Totals ' - : - 1043 . . 100.0

The reader can see that about 3/4 of the USMES se551ons were carrled out
unasstjsgz : . . o ’ ) )
: Schedullng '

- One of the most 51gn1f1cant issues in introducing the USMES curricu-
lum into a particular school environment is scheduling. Some issues are:

® how'many sessions are needed for a given challenge?

e how frequ°ntly are sessions held?

° what is the length of most sessions?

e what other possible learning act1v1t1es are glven up to make
time for USMES activities? . :

The following table gives statistics on total challenge length (that
is, how many sessions make up a particular problem-solving "chgllenge").

2,00
1

.
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Total challenye length (n=1043 sessions)*

i}bial sessions Frequency* | Cumulative
in challenge . . (percent) ' frequency* (percent)
1-20 Sessions - e3ss | . 63.5%

‘“‘-" 21-40 Seesions : 20.8. - ) 84.3
41-60 Sessions . 15.7 | o 1100.0
Total 100.0 100.0
Minimum: 5 Sessions

Maximum: 60 Sessions
Mean* : 21.9 Sessions

T *n is number of sessions (1043) rather ‘than number of challenges (72).
Presumably this gives a clearer picture of school’ commi.tment, in terms
of time and effort, to challenges.of various lengths.

- - h

.\‘

The flgur s above are based on the 1043 sessions of the study, not the

72 challenges. For example, the table shows that 15.7% of all sessions

conducted belong to challenges having between 41 and 60 sessions in them;

it is not the case:that 15.7% of the challen es contained between 41 and P
"~ 60 sessions. ‘ o -

¢ : «
The frequency with whlch UsMBS sessions are held has long been a - e
matter of deep concern to central staff members. The following tabulation
shows how frequently USMES sessions ware conducted ‘among respondents.

-
Co




Rreéuency of sessions (n=891 sessions)*

Cumulative
: : , _ Frequency* ' frequency*
Sessions per week _Sessions ___f{percent) ___ __(percent)
. 1 Session/Week . 70 _ T7.9% . C7.9%
l+,Session/Week . 445 | 49.9 57.8
2+ Session/Week = 2713 30.6 ~ 88.4.
3+ Session/Week Ez 38 - 4.3 o | 92.7
4+ Session/Week . 65 93 - 100.0 .
Total ? 891 10¢.0 ' 100.0

Mean= 2.0 sessions per week*

*n is number of sessions for whlch ‘a mean number. of se551ons-per—we°k,\\
computed on a challenge—wrde ‘basis, could be determined. Presumably x\
such a tabulation gives the best possible. representation of school \\
commitment, in terms of time and effort, to USMES challenges scheduled

at various intervals.)

e <

f

-~ In the table above, the first category is self explanatory; the second

-xefers to cases wh where one or more, but less than two, sessions per week
were held in.the course of‘a‘chai%enge -The third refers to 51tuatlons

. where two or more but less than three, challenges were held, “eteT " It is
of some interest that general practices displayed here show-a 'smaller fre-

" quency of USMES sessions than those recorded by respondents to the question-
naire for team-trained teachers (reported in the USMES Team Study) The
discrepancy may result from the fact that some sessions (especially short
sessions) were not reported on, and figures here were computed from the
actual dates of classes for which.reports were submltted.

—

‘

Session 1ength {in mlnutes), among the sessrons reported on, is tab-
ulated below. ‘ . :

-




Session length (n=993)*

, . Cumulati&e.
: Fregquency frequency
Length in minutes - Sessions (percent) ‘ ' (percent)
‘ 1-30 Minutes 127 12.8% : . 12.8%
31-60 Minutes | 641 64.6 - 77.3
1 61-90 Minutes 123 12.4 89.7
91-120 Minutes 102 10.3 100.0 .
Totals | 993 100.0 .. 100.0

Mean: 61 minutes . -
Median: 50 minutes

*(Excludes a total of 50 sessions (4.8%) for which length could not be
determined, or which, in a very few instances, exceeds 120 minutes.)

-

One issue, pertaining to the pedagogicalﬁ"cost“ of doing USMES, is
_ where the pecessary class time "comes from." The tabulation below lists
six categories of act1v191es replaced by USMES activities.

| Time employed in USMES session
Item: - Sessions for which Percent of Percent of

1 "Time would have particular item total sessions: total citations
been_used for..."” is_cited __(n=1043) _ {n=1630)
Whole class work - 444 42.6% - 27.2%
Group work 324 ' 31.1 19.9
Individual Help . 365 35.0 22.4°

{seat work. 127 12,2 - - 7.8
Hépds-on- A : ' . . . C e
acFivitégs 206 . 19.8 oo 1206

\ & — R o } = N

Othﬁr activities 164 ‘ 15.7 . 10.1
thais . i 1630 . _ S o /" 100.0

I i

\

3\
\
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In the tabulation above, the first column shows the number of USMES
sessions which took time away from the activity listed; the second
column shows what percent of all sessions (that is, 1043 sessions) took
time away from the particular activity, the third column shows the
relative degree to which each activity, by comparison to the other five,
was curtailed to make time for USMES sessions. :

Employment of basic skills
e One issue which of great interest to.developers and implementers of
USMES  alike is the degree to which USMES participation fosters the de-
velopment of basic skills. Much will be said on this subject later in.
N . this report. Foxr the moment, it will suffice to tabulate ‘the frequency
with which, according to teachers' reports, USMES sessions afforded train-

g .
ing in basic skills. The skills are tabulated within four major categories.
’ )
" ,VUSMES sessions affording training in basic skills (n=1043)
M o Sessions . " - . Percent. of
Skill category __employing skill ' _sessions e@gloglng skill -
‘Mathematics Skills | 700 , . 67.1%
Language Arts Skills : 687 65.9
"Science Concepts 501 . g =" 48.0
Social Studies Concepts 650 o 62.3
- 14

The tabula;ion above is a'reasonably conservative one, since, due to the

_ "open-ended" format of the USMES Class Session Report form, respondents

- were obliged to specify which skllls within each of the four categorles

" were covered in each session.
i Since it is one of the. propertles of USMES that it affords training

in more than one basic skill categdry in the course of a single session, a
further tabulation was made of the number of basic categorles {out of the-
four shown above) exercised in the course of each USMES session:




Number of different skills categorles* exercised in UCMES sessions- (n 1043)

_ Percent of_ Cumulative
Categories Sessions sessions_ percent
None | - 52 5.08 5.0% .
1 Categqu . 195 18.7 23.7 .
2 Categofi_es 284 - 27.2 so.é
3 Categories 273 - 26.2 77;1'
4 Categorieén : 239 22.9 ~100.0
Tota%; : ’ 1043 : 100.0 - 100.0

~
R .
> e

o fy

.
o

It is na;eworthy that, in about 50% of the SeSSlonS, exerxcise in thre
or more different categories of basic skills (as ClaSSlfled above) was

afforded

Problem~-solving Processes

The central issue of USMES, in the minds of its developers, is the-
‘degree to which classroom experience actually affords training in problem-
solving. Accordingly, respondents were asked to report on each session
with respect to the followxng ten processes.

DISCUSSION PROCESSES
) Ideptifying and éefining the problem -
° beciding on informgfion and ihvestigations‘needed
e De;erﬁining what needs to be done first

® Deciding on the best way to obtain the infoxrmation that is
_needed '



INVESTIGATIVE PROCESSES

-
Y X o

° Carrylng out the data collection procedures

° Detectlng flaws in the data gatherlng process for errors in
~ the data itself - “

) Organlzlng, anal y21ng, and 1nterpret1ng the data

e Suggesting possible sclutions based on the data ~collected
:"frying out various solutions and evaluating;;he resu;ts
IMPLEMENTATION PRQCESSES'

e Working to implement the solution decided on by the class.

The employment'bf these processes is tabulated below, first in terms
N of the three major categorles, and then in terms of the individual pro-

cesses.

Emplcyment of problem solving processes (n=1043)

Major : ' Sessions in which process . Percent of
process: ________ e is employed . o sample
Investigative _ 633 60.7%
processes '
Discussion - . 631 - 60.5
processes

Implementation ' 449 . ) _ 1 43.0
processes ’ : Tl

' Any process - : 978 ' R 96.7




Problem solving processes employed (n=1043) — 5

Number of sessions in which . Percent of
Process ' . process was employed - sessions

Identifying and defining _ ‘
the problem ' 387 ‘ 37.1%

Deciding on information
and investigations needed . 360 34.5

Detexmining what needs .
to be done first 403 - 38.6

Deciding on the best way
to obtain the information '
that is needed 353 33.8

Carrying out the data ,
collection .procedures 284 27.2

Detecting flaws in the
data gathering process or .
exrxors in the data itself 213 o7 ' ' 20.4

Organizing, analyzing, and . , _
-interpreting the data 281 : ~26.9
Suggesting possible

soiutions based on the -
data collected 282 27.0

Trying out various
solutions' and evaluating

the results B - 305 29.2
Working to implement the S »
solution decided on by the ' . ‘

‘class 449 43.0

Teacher assessment of the sessions : -

In order to.secure a more general understanding of how successful each
_session had been, teachers were asked how they "felt" about each SeSSlon,
in terms ‘of the following criteriar

R4




® Student interest

® Progress on the challenge

1

. Depth or superficiality of investigaﬁion  ;
e Use of subject area skills and concepts
- @ Experience %n developing interpersonal relations

° Reletive automomy and self-motivation of the class.

- . The followxng is a tabulation of teacher assessments of sessions accord-.
1ng to each of these six criteria.

_Teacher assessment of session by various criteria

Percent of session
reports which were

Criterion _— —_ positive

" The students seemed to be quite
interested in their work. . : 97.5%% (n=1012)

Overall,  they made substantial _ )
@rogress on the challenge 91.2% (n=969)

"The.investigatiehs have not been _ : : R
- superficial _ 7 81.5% 1=922)

Students used subject area skills - .
and concepts o - : 83.5% (n=887)

Many students had experiences that
should help develop their inter- _
personal relations Co 94.8% (n=905)

I did not have to p*ov1de strong .
direction B 70.1% (n=965)




overall teacher assessment of session by all criteria (n=961)

Number of positive

responses* : ' ) Percent of Cumulative
(MAX = 6) Sessions . sessions- _ percent

o ‘ sS a. 0.5% 0.5%

1 a2 Y 2.2 2.7

2 38 4.0 6.7

3 87 9.1 15.7

4 169 . 17.6 =~ 133.3
'.T\\ i ) - - e L

5~ 201 20.9° 54.2

& 440 45.8 : 100.0 .
‘Totals S 961 ~100.0  100.C

*See preceding table for separate listing of 6 criteria.

The reader can see from the tabulation above that two-thlrds of the sessxons
were positively judged, by at least five out of .six criteria. =
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S AND BASIC SKILLS

~ . : »

A pa*t*cularlv *genc concern in the minds of adnmiristrators, cux-

rzculum developers, and parents alike,” is that basic skills ana concepts
in areas such as mathematics, language arts, science, and soc;a* studies

. be well taught, clearly reported, and accurately accounted -for. From

very earlv in the life of the USMES project, - -its developers have believed
inquiry inherent in real problem—solv1ng prov1de not only
a desirable-degx ee,/cf student motivation, but also a context for effective
_and integrated presentat tion o’ basic skills and concepts: .

Any” attempt to_confirm or deny, by objective means, this prlausible

bu* largely subgeculvn .conviction, must deal with sobering gifficulties,

t~h practical and theoretzﬂa;. among them are the following:

e The use of standardized tests, an‘obvious'hethod'for.galning
informa-ion about studen:t achievement in basic skills, presents
methodological problems. TFirst, the scores of ail students, -
‘whether or not they receive USMES training, are constantly
changing as the students grow. Thus, te ing students "before -
and after” they receive the bs.,s ”treatment” is not, by in laxge,
a useful method. Second, there are sufficiently many ‘variables

- {such as teacher, school, grades, "tracking®, etc.} which have
a dramatic effect on standardized test scores, that also dixrectly
affect the administretion of the USMES curziculum, that even the
grossest effects of basic skills instructipn through USMES may be
obscured. - . S g :

> =T

® The wse o ciassrocm oDserve
b*actical problems
deal with :he éi
class,fm n di
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that the pre
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vation by teachers can be used: however, it may not give
n £ least concerning- the ebsolute numbef of skililes

isn. ‘That is, since the basic skills instruc-
croblem=solving challenges is dvﬁam_c angé noT

)

, another obvious method, presents ' .
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of skills Wnd concepts treated must be
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e

.cax u by
may be inclined to report all allusions, however “erl*seral. <o basic
. ~ S

'’

skills and concepts, thus generating inflated statistics on the
amcunt-cf basic skills instruction. - ,/// -
o ' -~ /
& When basic sxills Ifnstructicn takes place in an USMES session. it
ig difficnle fcéra:ycre ~c assess whethexr this has happened "because
o™ pr “in spite of" the distinctive features of SF“S rea‘ oroplem—
solvingf. 3T might Ze arcued that .y activity-which places voung
» 4 . ! )
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ively for each Sessicn. Thus, individual teachers
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o _ children in a room with a skilled teacher will result, perforce,
- _ in some sort of basic instruction.. Thus, it is difficult to com-
pare the level of basic skills instruction in an USMES session
. with that which would inave been provided had the distinctive ele-

ments of the USMES curriculum not been employed. -

v : -

In view of these problems, the present study takes the following ap-
.proach. Self-reporting is used; however, the USMES experience is separated
into several aspects; and the erequency of skills instruction in the
presence of each separately analyzed. Thus, the relative freguency of
basic skills instruction in the presence of each aspect can-be compaxed
with the frequency of basic skills instruction in its absence. When this
is done, self-reporting techniques can be employed with increased confi-

" dence, since any "inflation™ of the absolute. frequenc1es is auvtomatically

corrected for. Thus, with respect to each aspect, both a control group
and a treatment group exist within our sample of USMES sessions. Natnrally,
the statistical results of this sort of investigation must not be misused.
- In particular, although tests of significance are used throughout, they
T ' should not be taken to demonstrate causal relationships between individual
) aspects and particular effects. It is part of the nature of the USMES ex-
Perience that these 1nd1v1aual aspects occur interdepende:itly. The task
of discriminatiing among causal relatlonshlps on an individual basis goes
T'~evo';<i the scope of the available data sample. - - .

. An interesting conceptual problem in the treatment of this data is the
choice of unit-of-analysis. We have chosen, for various reasons, to employ
individual class sessions (rather than, say, individual teache.s, individual
o schools, particular USMES units, ot completed whole challenges) as our unit-
) of-analysis. - There can be no doubt that this method has its drawbacks.: For
' example, it might be argued that our -analysis really explores the effective-
ness of varous "methods" ‘'of teaching USMES -(methods incorxporating particulaxr
aspects of USMES to varying degrees) and that to treat thirty sessions given _
by a particular teacher as sampling thirty different methods is to generate.
an unrealistically large n which leads o inflated results in tests of
significance. It seems to us, however, that we are not in fact analvzlng
" "methods" of teaching USMES; "methods" actually used by teachers for con- -
ducting USMES challenges are far more than mere ways of maximizing the ap-
parent "success" of each individuzl session. Likewise, since self-reporting
is used, 'Sys eenae“c errors of assessment (rafer exrror} would have far more
serious distorting effects if any unit-of-analysis which lumped togethexr
repor+ts made by the same individual (that is, any of the other possible units
listed above}were used. -
The oroblem cf teacher bias (since teachers were being paid by the USMES
project- £o report cn their sessions) is interesting but probably less serious.
X &\\  Presumably there was a positive. bias; this can hardly be debated. Presumably
teachers would {consciously or otherwise) be inclined to report whatever they
thoucht the USMES central staff wanted o hear. Eowever, neither the report-
ing teachers in the field nor the central staif members aédministering the
Xnown that, months later, these open-ended reports

e

report svstem ccould have

¢
)
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would be subjected to statistical analysis for contrasts in observed suc-
cess under different circumstunces. At the time reports were gathered, all
classes were regarded as receiving the .MUSMES treatment' to the same degree.
Thﬁs. though bias may have existed, it scems unlikely that it could- have

distorted the results we are partlcularly concerned about. : —

v

Responses to the Class Se551on Report ‘allow us to break down the USMES
experience either in terms of problem—solv1ng processes, or.ln terms of
classroom activities. &

e

FROKEN DOWN BY PROBLEM-SOLVING PRCCESSES:

(Discussion Processes)

e Identifying and defining the problem.

e Deciding on-information and investigationé needed.
e Determining. what needs to be done first. .
e Deciding on the -best way to obéain the information that is needed.

-

(Investigation Processes) | - .

e Carrying out the data coellection procedures.

e Detecting flaws in the data gatherlng process for errors in the >
data itself. B o

-
-
-

’

e Organizing, analy21ng, and interpreting the data.

' @ Suggesting possible solutions based on the data collected.

e Trving out various solutions and evaluating the results.

3

23



{Implementation Prccesses)

‘o WOrking to implement the solution decided on by the class.

JBRQKEN'DOWN BY CLASSROOM ACTIVITIES:
‘@ Student ‘work in small groups.
\ e Student participation in class discussion.
e Student participation-in class; a discussion on group tasks..

) Student pattxc;patlon in a class discussion of how recent work
relates to solving the challenge:

) Student'garticipation in a class discussion of future plans.

. . . e e {
® Student work on construction activities.

~

USMES (Viewed as a Cbllectzon of Problem—Solvzng Processes) and its
Relation. to Basic SklllS Instruction

- o

The schemata given above provide for ten two-way partitionings of
the Class Session Report data according to problem—-solving processes.
Training in basic skills and concepts, as reported in Section 4.of the .
. Class Session Report, can be assessed according to each partitioning.
One expects the results -o be quite "conservative," since the format of
Section 4 insists on a response in terms of specific skills and concepts,
. under the following headings: ‘

-

RN
o]
.

e Mathematics Skills
e Language Arts Skills
® Science Concepts

® Social Studies Concepts _ .
!

In tabulatlng, we have recorded only whether an __z_mathematlcs skills instruc-
‘tion, language arts 1nstruct10n, etc., takes place within a given se551on,
and do not which skills, or how man many skills are actually cited. This will,
we hope, "smooth" dlfferences in terminology among schools and teachers.

We recall from the prevzous section of this report that the overall
frequency of instruction in each of the four skills categories is as fol-

: . lows: -

’
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USMES sessions affording training 'in bas.ic skills (n=1043)

] : _ Sessions Percent of
§£ili category - - fggioying.sgill . sessions employing skill
Mathematics skills’ 700 o 67.1%
Langquage ﬁrtsFSkilis ' 687 . .65.9 :
' Science Concepﬁs . - 501 , ‘ _ 48.0
: } o e

social studies Concepts 650 62.3

what follows is essentially a tabulation of the same statistic, except that .
it is reported separately -for subgroups in which each of the ten problem-
solving processes is, or is not, employed. Thus, for example, considering
the problem~solving process "Identifying ahd defining the problem," we sce
that there are not merely four percentages given (one for each basic skill
type), but elght- one for each basic skill type, both in thé presence and
’in the absence of the process "1dent1fy1ng and defining the problem. . Here
is the tabulat:.on : :

-
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Percent of Sessions Affording Exercise in Basic Skills and Concepts;
with and without selected Problem~Solving Processes (n=1045)

Percent of Percent of Percent of Percent of

Sessions Sessions Sessions Sessions
Exercising Exercising Exercising Exercising
: _ Mathematics Language Science . Social Studies

. Processes s Skills*_ Art Skills* Ccncepts” Concepts*_ _____
“Identifying and defining no. 70.1% 62.9% . 48.0% 58.4%
the problem yes 620  ~ 70.8° . 48.1 + 69.0
Deciding on information no 68.2 61.2 47.0 6C.0
and investigations needed yes 65.0 74.7 o 50.0 ) - 66.7
Determining what needs no 67.5° 63.3 48.0 61.9
to be done first yes = 66,5 . 70.0 - . 48.1 63.0
Deciding on the best way ro 66.4 64.4 . 48.3 60.7
to obtain the information  yes 68.6 ~ 68.8 47.6 65.4
that is needed o . ) .

Carrying out -the.data no 60.7 64.3 48.8 - . .64.3
collection procedures yes 84.2 70.1 , 46.1 , 57.0 "

" Detecting flaws in the no 63.4 64.2 . 47.8 62.4 o

data gathering - process yes 81.7 72.3 48.8" 62.0 ;
or errors in the data - ‘ '
+itself .
Organizing, analyzing, no 6l.4 64.3 47.8 63.3
and interpreting the data vyes 82.6 70.1° 48.8 59.8
Suggesting possible . - no 62.7 . 63.3 46.1 62.2
solutions based on the yes 79.1 "72.7 53.2° 62.8
data collected

* Trying out various no 62.6 . 64.0 44.0 61.3
solutions and evaluating yes 78.0 ~70.5 57.7 ) 64.9
the resuits : :

Working to implement the no 60.8 . 65.8 " 45.3 65.2
solution deciced on by yes 75.5 65.9 51.7 58.¢€
the class : ~

*Column totals ar= not meaningful here, since the 10 processes given are not
mutually exclusive. ' '
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The cells in the table may be read ‘as™¥dllows. Let us consider the pro-
cess "“carrying out the data collection procedures," and its possible
association with instruction in language arts skills. We observe that,
in sessions where "carrying out the data collection procedures" did not
. take place, inStruction in language arts skills occurred in 64.3% of the
\ o - cases. Thus it would appear that, if we are viewing this process as
. * "treatment,"” and language arts instruction as "outcome," the probability

‘ of language a®ts instruction arising is "1ncxeased“ in the presence of the
. Process. Two issues arise at once: :

(i) How much is the Probability‘%f instruction in each of the
four skill categories increased or decreased in the presence
of each of the ten problem-solv1ng processes°

(2) What is the probabllity in each case that this apparent
- incredse or decrease shows up in our sample as the result
of chance alone? -

The first question is addressed in the table below. There, the per cent

of increase or decrease is shown, for each of the 40 p0551b1e combinations
of skill categories and problem-solving processes. §

33
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Percent Increase/Decrease in Nufiber of Sessions Affording Exercise in
Basic Skills and Concepts in the Presence of various Problem-Solving

Processes: (n=1043)

. Mathematics  Language Science Social .Studies Mean % ‘
Process Skills Art Skills __Concepts___Concepts Change____]

Discussion:

Identifying and defining “ . ,
the problem -11.6% 4+12.5% + 0.1% +18.2% + 4.8%
Deciding on information and -

investigations needed v - 4.7 +22.1 + 6.4 +11.1

[S

Determining what needs to
be done first - 1.5 | +10.6 I+ 0.4 + 1.9 + 2.9

Deciding on the best way
to obtain the information - )
that is needed + 3.4 + 7.0 - 1.4 + 7.8

Investigation:
Carrying out the data 7
collection procedures +38.5 + 9.0 - 5.4 -11.3 + 7.7

Detecting flaws in the data
gathering process or errors .
in the data itself +28.9 - +12.6 + 2.1 - 0.7 ’ +10.7
Organi.zing, analyzing, and ; )

interpreting the data +34.4 + 9.0 + 2.1 - 5.5 - .} +10.0

-} Suggesting possible solutions A
based on the data collected +26.0- +14.8 +15.3 + 1.0 . +14.3

Trying out various solutions . .
and evaluating the results +24.6 7 +10.2 +31.0 + 6.0 +18.0

Implementation: .. Co.
Working to implement the

sélution decided on by the .
class +24.2 + 0.2 |+14.1 -10.1 + 7.1
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The general situation is now quite clear. All ten problem-solving pro-
cesses Seem, on the whole, to entail an increase in basic skills instruc-
tion. This ray ke seen from the fact that all.-entries under "Mean % Change"
in the table above are positive. More specifically, instruction in Mathe-
metics Skills is somewhat less likely in sessions where there is problem-

i 2. 2ag discussion, but very much more likely in sessions where investigation
» 7 ..l amentation processes take place. Language Arts instruction:is facil-
2 .l 2 a moderate degree (about 100%) by each of the ten processes. In-

. struction in Science Concepts is similar, except that it is very much more
likely in sessions where there is "trying out various solutions and evaluating
the results," and a little less likely in sessions that inveolve "carrxying out
data collection procedures." Treatment of Social Studies Concepts is gen-
erally fac111tated by discussion processes, and made less probable by inves-

~

tigation and implementation processes. : ¢

Some very rough summary figures may give the reader an overall sense of
the magnitude of the effects shown. The mean change, for all 40 possible .
combinations, is an incrcase of 8.9%. That .is, in the presence of any par-
ticular problem-solving process, the probability of exercise in each of the
four basic skills categories is, on the .average, greater by 8.9% than it
would have been in the absence of that process. This might seem to be a
small amount, but the reader should be aware that it applies separately to
each problem-solving process, and to each category of basic skills. Indeed,
- for each session, the total effect of problem-solving processes on basic
skills instruction might be guite large. 3. 18 is the mean number of problem-
solving processes employed in individual sessions, study-w;de, suggestlng
somethlng like a 31% mean increase (assuming independence, the factor is
1.0893 = 1.31) in the frequency of instruction in each of the four basic
skills categories. (The base level over which this 1mprovement is presumed
to take place is, of course, that engendered by the other features of USMES,
"'such as construction activities, small group work, student autonomy, etc.)-
It would appear, then, that the magnitude of- the. relationship between problem-
solving act1v1ty and basic -skills instruction suggested by the present data is

great.

However, if one wishes to examine the individual relationships tabulated
above, it is important toc assess the statistical significance of each in-
crease/decrease. The tabulation which follows displays, in its cells, the
significance levels of the relationships observed in all 40 cases. Positive
and negative effects are distinguished where significant of at least the .05
level; directicn of change is not shown (though small increases and decreases

were actually observed) for non-significant rasults.
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Significance of relationships between Basic Skills/

Concepts .and Problem—Solving Processes . N
’ , .
. : - A Mathematics = Language Science Social Studies
R e m e ——— e Skills________ Art_Skills___Concepts___concepts -
Discussion:. .
Identifying and defining.
the problem - _ ++ +++

Deciding on information
and investigations need +++ +

Determining what needs
to be done first +

Deciding on the best way
to obtain the informa-
tion that is needed

In—restigation: i
"Carrying out the data
collection procedures = ' ‘ -

Detecting flaws in the
data gathering process
or errors in the data : ‘ i
itself I +++ + :
Organizing, analyzing, ' e
and interpreting the

[

~ data 4 . +++
Suggesting possible
solutions based on . ~
the data collected +++ ‘ : + . +

Trying out various ‘ -
solutions and evaluat- ~ .
ing. the results +4++ + -+

Inplementation: . )
Working to implement
the solution decided

on by the class +++ + -
T .
(Decrease) : (Increase)
Probability:* Probability:*
Blank Cell |p> .05 Blank Cell |[p > .05
=-lp< .05 ' . +1p < .05
~-lp < .01 ++|p < .01"

+++Ip € .001

Qo ~-*Probability value are based on 2 x 2 Chi-Square tests.

b . -~ -?R N ' _‘ - . L .



Significance levels apply to individual cells, and not to the table as a
whole. It should be understood that the general significance of the
effect is not undermined by the fact that many irdividual combinations
fail.to achieve significance at the .05 level. Also, since there are, in
all, 40 cells, significance of individual effects at the .05 level should
10t be taken to have strong evidential value, since, where 40 tests have
been carried out, one would expect results apparently 51gn1f1cant at the
.05 level to appear twice by chance alone.

Cne of the most striking features of the tabulation above is the
strong effect (at the .OOL level in every case) which investigative pro-
cesses seem to have on mathemat.cs instruction. The following table dis-
plays this effect in mcere detail.

Instruction in Mathematics Skills: Relationship to number of
investigative problem solving processes carrled out during a
given session (n=1043) ‘ .

Number of g . .
investigative Sessions giving
processes (out Instruction in
- gf_§_20551b1e) e N Mathematics Skills Percent_ ___
0 | 410 _ 208 50.7%
1 ' 256 185 -72.3 /
2 183 ' 141 77.0
3 91 ) 74 ' 81.3
4 45 43 | 95.6
5 . 58 49 } 84.5 -
Total 1043 700 L 67.1
F(5,1037) = 20.5090 : p < .001

’ -

It is also desirable to ascertain whether each of the ten problem-
solvmng processes has, as is thought by those who have developed USMES, an
integrating effect on the teaching of basic skills (that is, a tendency to
provide simultaneous training in several skilis). A measure that indicates .
_ integration, as -well as total basic skill ipstruction, is the total number
of skills categories, of the four we are considering, involved in each ses-
sion. The study-wide mean fcr this statistic is 2.433.
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Problem Solving Processes and Overall Integrative Basic Skills Exposure (n=1043)
Mean Number of Skill Mean Number of Skill .
Categories treated Categories treated
: in Sessions without ~ Iin Sess.ions with
BrOCESS e e ———————— activity_f¥ax_=_4)i___activitu. f¥ax = _d)i o« _FL1.10422% _. . B2 __o
pPiscussion: ° . ’ )
Identifying and defining
‘| the problem 2.3948 . 2.49¢&7 1.9078 .17
Deciding on information-
and investigatians needed . 2.3646 2.5639 6.8335 <.01
Determining what needs to . ]
be done first 2.4063 -~ 2.4764 0.8835 .35
Deciding on the best way
to obtain the information ,
that is needed - 2.3971 o 2.5042 1.9471 .16
“IInvestigation:. ) -
Carrying out the data -~ :
.~{collection procedures i 2.3808 2.5739 5.6208 <.05
Detecting flaws in the . -
data gathering process
‘or errors in the data )
itself" 2.3783 | 2.6479 9. 0060 < .01
Organizing, analyzing,
and interpreting the data 2.3675 - 2.6121 8.9835 <.01
Suggesting possible so:l .- )
sions based or the data )
collected 2.3430 2.6773 16.9428 <.001
Trying out various solu- : : ‘
tions and evaluating the :
results ‘ 2.3184 2.7115 24.7413 < :001
Implementation:
Working to implement the
solution decideg on by T
the class ’ 2.3704 2.5167 . 3.9843 <.05
| *Based on a one-wav analvsis of variance with presence of activity acs independent
variable, mean number of skill categories as dependent variable.

w
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As the reader can see, all ten problem-solving processes appear to be
positively related to basic skills instruction, since in all ten cases,
the mean aumber of skill categories treated is greater in the presence
than in “he absent of the process. Furthermore, seven out of the 10
crocecses are individually significant at the .05 {and in some cases the
.001) level. Thus, it would appear that the effect of each process on
skills instruction in general is generally integrative and facilitative.

In an attempt to assess further the actual character of the effects
involved, we have tabulated the ten processes cited above by three major
process types: discussion, investigation, and implementation. Compila=-
tions following this framework, like those following the ten-way framework
used above, show generally positive effects.

Problem~Solving Processes Types and Exercise 1n Basic Skills

Percent of Percent of Percent of Percent of

sessions sessions sessicns  sessions
exerclsing exercising exercising exercising
Prodblem Solvirg | Mathematics Language Science Social Studies
Process TUPe oo skillis______Arts _skills concepts____concepts_______
Discussion no 71.6% 58.1% 44.7% 52.2%
Processes ’
ves 64.2 71.0 5¢.2 68.9
Investigative ne 50.7 59.5 ‘3¢.8 60.2
Processes - ’
ves - 7707 7G.0 53.4 63.7
Implementation. no 60.8 - 65.8 45.3 : 55.2
Processes .
- ves 75.5 65.9 51.7 58.6.

ERIC

Aruitoxt provided by Eic:
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Significance of Relationships between Problem-Sclving Process
Areas and Exerclise In Basic Skiils Areas (n=1043)

Mathematics Language Arts Sclence Social Studies
Process Tyove Skzlls Skills Concepts Concepts
Any
Discussion - + 4+ i
Any | |
Inves:cigation +4+ 44+ o
Any .
Implementation e+t ‘ + -
’ Probability* that difference Probability* that difference
is due to chance alone is. due to chance alcone
. {negative correlation) (positive correlation)
Blank Cell P >» .08 Blank Cell p > .05
- p < .05 - P < .05 B
-- p < .01 ++ p < .01 : ’ ‘
-—— p < .001 44+ p < .001 7

*By One-Way analyses of variance, ¥(1,1041l), with Use of Process as '
Independent Variable, Use of Sk:ill as Dependent Variable.

These tabulations, analogous to the vnes presented earlzer, show the effects
and significance: levels which emerge when particular basic skills and types
of real problem-solving pro-esses are considered together. For example,
.those sessions in which no'investigdtive brocesses took piace afforxrded in-
structicn in mathematic skill 50.7% of the time. Those in which one or more
processes  tock piace afforded instruction 77.7% of the time. This relation-
ship is clearly a positive cne, and (referring to the second of the two

tables) is significant at the .0Cl level. It is interesting to observe that
statistically significart negative effects do appear in two cells. This

serves both as a caution (not all act1v:t~°¢ which may arise facilitate aill
categories of skills 1nstruction), and an encouragement {clearly the positive
results we do see are not there merelv- because some teachers fill ocur guestion-
naires more optimistically than others). In some instances, of course,
teachers are simply unaware of the roles played by certain kinds of activities
in particular formal disciplines. For example, “identifving dand defining the
problem” mav entail the definition of variables, a mathematical operation

which is no:t always recognized as such.

tabulation showing overall basic skills activity, and employing this
3-way decompositicn of problem-solving actiwvities, follows.
Q ’
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Sassicns withous

< skill
- Na-__':,

Overall Inssruction in RBasic Sxilis,
Small Group Activities
- Mean number of

ategori

-
-
-

{Pooled

Lt ad

-

value_

T-Test .
Variance nst,maue)

2-TA:IL
DE_ Probability

activities 257 2,19C7
- ) -4.863 948 < .00%
;
Sessions with —~
small group :
activities 693 2.5801 L
i R
verall irssruction In Basic Skilis, imsessions
with and without ZdIversity cI Casks
T-Test
. {Pooled Variance Estimate)
Mean number ’
skilis categories i 2-TATIL
i Group N dealt with value DF Probability

work o €1 ent

tasks 254 2.2828

Sessions :
involving stucent NN—

wOrk on Qifferent

tasks 471 2.7008 /

-4.68 7

<.001

[
(Y]
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- Overall Instruction in Basic Skills Construction Activities
' ' .. - T-Test
) . (Pooled Variance Estimate)
%, Mean.number of '
skills categories T 2~TATL
Group . N____dealt with ___.value DF___Probability
Sessions without ' ' ' .
construction” _
activities 500 2.3080 »
: -4.27 . 939 . <.001
Sessions with - -
construction ; '
activities- 441 2.6281

As the reader can see, each item shows a positive effect, and significance
at the .00l level. Clearly these three characteristic USMES classroom
activities—-—-group work, task differentiation, and construction--do entail
conditions which facilitate basic skills instruction. . (The reader is '
cautioned, by the way, that these statistics do not justify the inference
that there are three independent cause-and-effect relationships at the
significance levels shown. It is .obvious that the activities cited are -«
not, even in principle, independent; still, the presence of each activity
either is or entails a condition which facilitates basic skills instruction.)

The z2ifect of class discussion appears to be positive as well, at the
.05 level. '

Overall Instruction in Basic Skills in Sessions with and

| without Class Discussion ]
1 : ’ I-Test

(Pooled Variance Estimate)
Mean number of
' skills categories

_ dealt with per ) T ) 2-TATL
Group ___ __ .. N ___sessionm ___________ Value DF___Probability - |
Sessions with .
class discussion 700 2.5234
. ) 2.45 269 <.05
Sessiops without
class discussion 201 2.2985




The effect shown above is positive -but not especially.étrong. Fortunately;
somewhat more exact infermation on the types of discussion carried out is
available, and can provide clearer information on the nature of the positive
effect. i ' ' :

- 2 //
- » i /
Overall Instruction in Baszc Skills; Relatlonsth to ///
Dlscu551on of Group Tasks ; : //
: T~Test
(Pbo;ed Vbréance Estzmate)
Mean number //
of skills ' . p .
) - . categories dealt T y 2=-TAIL
Group_ ____________ N* with per session Value - ___DF __Probability
'3
Sessions with ,/ , e "
discussion of i ‘
group tasks . 501 2.7333 P
- ; 3.96 608 < .001
y " .
Sessions with ' A
discussion, but . i
not of group ’
tasks 1o0¢ 2.2600

Overall Instruction in Basic Skills; Relationship to
Discussion on How Recent Work Relates to Solving the Challenge -
- - ' T-Test
(Pooled Variance Estimate)
Me:an nunber
categorles dealt T .
Group N* . with per session Value DF Probaolllty

Sessions. with
discussion of
how recent work _
relates to solving G

the challenge 456"  -. 2.6996 - o
I e T ‘ : 3.08 569 < .01

Sessions with

discussion, but

not of how recent

work relates to’

solving the

challenge 115 2.3391

——— —— — ——— — ————— — -

e



o

OVe:all Instruction in Basic Skills; relatzonsh;p to
Dlscusszon of future plans
. , ‘T-Test
o (Pooled Variance Estimate)
Mean Number ' : ~ - -
of skills ) i ..
. categories dealt T . 2-TAIL.
Group_ : __N*_ __with per session_____- Value . _DF-__Probability
] sessions with
éiscussion . )
of future plans 520 2.5846 K
o ' 0.10. 595 . ".924
‘Sessions with - ’
discussion, but
‘Inot of future .
plans - 77 2.5714 )
*Not all the 770 reports citing class afscussion reported on the nature of
the discussion. N, in these tables, refers to those who did so, fcr each
issue. )

42

———— st

th1m121ng basic skills exposure.

Clearly, discussion cf group tasks and discussion of how recent work relates
tO solving the current challenge both entail conditions favorable to instruc—
tion in basic skills; however, discussion of future plans does not; what we
observe in that case is merely a smail, non-significant, negative effect:
N - ) .

Thus, when one separately considérs the USMES experience according to
each of its characteristic classroom: apt1v1t1es, one finds that each aspect
of thOSe enumerated on the Class Se551on Report form has or entalls a
posltLVe influence on basic skills lﬁstELctlon. :
\“ . \.

S~

"Success” in USMES versus "“Success" in Basic Skills Instruction

‘Though it would appear that the elements of USMES, in themselves,’
strongly fadilitate instruction in. basic skills, they are sometimes "orches-
trated," in the USMES experience, to serve superficially quite different
ends. Thus, it might be argued, the elements of the USMES experience, if
used to promote success implicit in USMES, may not be optimally applied
toward "success"-in basic skills instruction. For example, class autonomy
and student interest, both conceived as important desiderata in the USMLS
experlence, might conceivably be unimportant (or lndeed detrlmental) in

It is with thls concern in mind that six criteria for "success" listed
on the Class Session Report form, of which only one is associated with basic
skills exposure, ‘are tabulated agalnst each of the four basic sk;lls and
conceots

* o 45
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N

Percent of Sessions Affording Exercise in Basic Skills and Concepts, .
broken down by Relative Success of Session in Terms of Cited USMES_Criteria

Mathematics Language Science'  Social studies .

e Criterion e Skills Arts Skills _ Concepts_' concepts
Students' successful 68. 4% 67.2% - 49.3% - 63.8%
interest in . ' '

- work " unisuccessful. 56.0 64.0 20.0 16.0
(n=1012) - L - o
Progress on successful 71.8 69.5 49.2 : 63.2
challenge N " .
(n=969) . unsuccessful 41.2 " 61.2 37.6 55.3
-Depth of successful 74.4 68.4 49.0 62.2 .
investigations _ . ’ . ‘
(n=922) unsuccessful | 50.9 . 66.7 « 45.6 ., - 59.6
Time for successful 76.4 - 73.8 52.1 - 64.0
subject area ’ . , - : .
skills and unsuccessful 45.2 . 45.2 28.8 47.9

" concepts ’ ‘

(n=887) :
Development of successful 70.4 70.0 . 49.1 63.3
interpersonal : . :

" - relations unsuccessful 53.2 59.6 36.2 31.9
{n=905)
Self-motivation successful ~ 72.8 638.3 : 53.7 69.1 -
and direction o . ’ :
(n=965) unsuccessful - 58.8 65.7 35.3 47.4

R
(o))




] - The results are striking. In all of the 24 comparlsons made, a positive

¥ relationship is observed. This in itself indicates a strong overall re-
latlonsth between reports of "success" defined  in USMES termsﬁ and reports
of “"success" in terms of basic skills exposure. Mcreover, many of the in-
dividual items in the table above show statistical effects that. are indiv-
idually significant.’ ~ The following tabulation gives a 51gn1f1cance level
for each of the 24 p051t1ve correlations in the table above. :

! -

!
{
§

N

Slgnlflcance levels (by Chi-square test) for correlations relatlng
criteria of successful USMES and exposure to Baszc Skills

~ Mathematics Language ‘ Science Social Studdwms

Criterion _ . Skills Arts Skills -Concepts Concepts
Students' . .
interest in work . .2735 .9061 .0070 .0000.
Progress on .
challenge _-0000 .1469 - .0544 . 1844
-Depth of v . '
investigations . 0000 .7198 .. -4745 .5973
Time for
subject area . .
skills and concepts (.0000) ~ (.0000) (.0000) (.0004)
Development of
interpersonal . _ :
relations .0197 .1752 .llS?_ﬁ' .0000
Self-mctivation L . v

—and direction - atatass 4746 ; —O0006— — 0000

Even excluding the fourth row, thch redundantly deals with basic skills
exposure and should be ignored, fully 40% of the items show individual

significance at the .0l level. . vl
Conversely, the proportion of sessions rated as "successful” by at

least five of the six criteria increases steadily along with the number
of separate basic skills categorﬂes dealt with during the session.

47




~

' overall instruction ip.Basic Skills; relationship to
overall success of USMES session by six selected criteria

. Number of skiils ' Number of sessions.

> categories rated successful - Percent of Sessions
dealt with Number of at least five rated successful by _
in session Sessions criteria at-least 5 criteria
0 v 44 11 : 25.0%
1 182 85 - 46.7
5 2 - 258 180 ° : 69.8
3 257 184 71.6
4 220 - 181  82.3

Thus, in general, it would appear that "success" by USMES criteria
strongly entails "success" in basic skills exposure, and vice versa.
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Qﬁtimal Cohditioﬁs.fbr Basic Skills Instruction Under USMES

, For the user whose particular concern is 1nstructlon in basic skllls,
it may be'helpful to consider some of the parameters of USMES teaching
{session length, session frequency, class size, presence of aides, etc.)
and their réigtlonshlp to overall basic skills instruction. Only the most
rudlmentary comparlsons have been made, but these should be enough to
frirnish the user with general gu;dellnes.-

Let us consider these issues one by one. The following tabulatlon
shcws overall basxc skills 1nstruct10n and se551on 1ength. .

-~

! Overall iistruction in Basic Skills; relationship to Ses;ion;%éngt
) T-Test )
- (Pooled Variance Estimate)
Mean number
of skills _
: categories dealt T 2-TAIL
Group . N with per session_ Value DF __ggggggiiigg“_
Sessions of - ‘ ;
greater than '
average length
_ (61 minutes or '
. more) : 251 2.3825 . o
' -1.04 1017 - .297
Sessions of
less than
averzge length -
(60 minutes or
less) 768 2.4714
No significant effect is disclosed.
N =




al

.\

The following tabulation explores the relationship between overall
basic skills instruction during a session, and the total length of the
USMES challenge to which the session belongs. "As the reader can see,
basic skills instruction took place more frequently in longer challenges.
This does not merely mean that more ba51c\skllls instruction took place
in the course of long challenges, but also\that more instruction, per

session, took place. \
e _ _ , \
- Overall instruction in Basic Skills; relationship\to Length
of Challenge . .
T-Test
. ' (Pooled Variance Estimate)
Mean number ' l\\ '
¢ of skills .
_ categories dealt T ) 2-TAIL
Group N with per session value -DF  Probability
* Sessions in
challenges which
used 16 or more o -
y segments of | '
class time* - 537 , 2.5456
3.20 1041 - <.001
Sessions which
> used challenges -
fewer than 16 )
segments of
class time¥* 506 2.3142
*¥For all sessions, study—-wide, the mea““IeﬁUth”6f—the—cﬁatiengewrn~progressr
is 16 sessions. :




One item of concern to Users is the effectiveness of basic skills in-
struction in USMES classes incorporating two or more grade levels. The
following tabulation is -directed to this issue. ) i

Overall lnstructlon in Basic Skills; relatlonshlp to number

of grade levels in USMES class
T-Test

(Pooled Variance Estimate)
Mean number -

of skills _ .
, categories dealt T - 2-TAIL
Group N _with per session _Value . DF Probability _
Sessions with
|classes
incorporating
more than one )
grade level 222 2.6982
3.92 1036 < .002

Sessions with
classes whose
students are at !
a single grade
level 8le 2.35z¢

- — L

The level of basic skills exposure does not seem to be reduced by the in-
corporatlon of more than one grade ievel in a single USMES class. - In fact,
an increase in overall basic skills exposure, significant to the. .00l level,

is observed.

LAl
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Total class size is an issue of some concern to USMES teachers. The
following tabulation shows the relatlonshlb of overall basic skills in-
struction to class size. .

Overall instruction in Basic Skills; relaticnship to class size

T-Tes;
(Pooled variance Estlmate)
Mean number

of skills

categories dealt T . 2-TAIL
Group N ' with per session ___Value __DF __ riobability
Sessions with )
class of )
26 or more* 420 2.3429

-2.48 1012 <.05

Sessions wit
class of 25
or fewer* 524 2.5248

*Mean class size, studywide, is 26.

It is interesting that basic skills instruction seems relatively more effec-
tive in smaller classes, and that this finding is significant at the .05
level. As we will see in the following section, success ratings hy the six

USMES criteria discussed above tend to favor larger rather than smaller
classes—-and-this result, too, is significant at the .05 level. Thus, in
this one instance, optimal USMES and optimal basic skills instruction are
favored by different conditions.



There is some concern among USMES teachers and developers about the

percentage pf‘g given class directly involved with USMES at any one time. -
This issue is addressed. in the following tabulation.

Overall instruction In Basic Skills; relationship to
proportion of total class involved in USMES

Group

Sessions with
89.5% of class

or more directly

Mean number

of skills
categories dealt
with per session

involved* 349 2.4335
Sessions with

less than 89.5%

of class direcrly

involved 181 2.454

T=Test

(Pooled Variance Estimate)

0.08"

2-TAIL

DF__ Prcbability

1028

.933

*Mean percentage of class direczly involved

on is 89.5%

USMES

for all Sessions reported

o

O

ERIC

Aruitoxt provided by Eic:

aAs the reader can see, this variable has no significant effect on overall

basic skills instruction, 1t least by the particular partioning we have

chosen.
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Another issue of fregquent concern has been the capability of individual
teachers to conduct the complicated and diverse activities of an USMES .
session without help. In an attempt to find out whether this has any effect -
- " on basic skills instruction, we have partitioned the =essinns according to
the absence or presence -f visitors/aides. The result is displayed in the
following tabulation. '

Overall instruction In Basic Sk:lls; relationship to the

Dpresence of Visitors/Aides ’ :
. T'-Test

(Pooled Variance Estimate) .

¥Yean number )

of skills

categories dealt T ' 2=-TAIL
Group : N with per session value DF _ Probability
744 <NV, | P =3 £ M %4 =5 G~ 034 = L FP. 4t

- e
Sessions with one . }
or more visitors/ . . '
. aides gr=sent 183 2.3368
-1.27 - 1041 .206

Sessions with
. no visitors/
hS aides present 85¢ 2.4553

No significant effect is observed.

) Finally, for the reader with » special interest in particular basic skills’
items, we tabulate exa:tly what percentage of sessions in each unit prcvided
exposure in sach of the four basic skills categories.
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The reader who wishes to use this table for purposes Of unit selection is
cautioned to consider not only the percentage figures shown, but the number
of session reports {(given in parentheses in the leftmost column) upon which
cur figures have been based. Where only a few sessions have been reported
on, the reader should pilace relatively little faith in the percentage fig-
ures generated. On the other hand, where many s~gsions have been repcrtea
on. it is likely that. since many teachers and many different sets of
-.zcumstances have been involved, the figures given are quite general and
quite reliable. ' L

1
<)
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Summary
® Real problem-solv1ng processes in USMES do seem to increase
the amount of basic skllls 1nstructlon reported. Specifically,
for the 10 processes studied, the use of each accompanies an
increase in the overall level of basic skills, instructions
-across four categories of skills (page 31, Mean %.Change).
- ’ ! .
© whe® all 10 processes studied are incividually paired with
each of four basic skills categorles-r Math Skills, Language
Arts Skills, Science Concepts, and:Socxal Studies Concepts of -
_the combinations, 43% show 1nd1v1dually significant positive
effects at at least the .05 level and 8% show negative effects
(page 33,'table). - [ - '

e Instruction in Mathematlcs skllls is espec1ally strongly en-

. tailed in "InvEStlgatxve" problem-solv1ng ‘processes. Each of
the five processes studied shows a positive effect on Math
skills instruction which is 51gn1f1cant t¢. the .001 level
(pages 33 and 34). '

® An increase in integration of basic skills, instruction (mea-
sured by the mean number of different skills'categories treated‘
per session) is entailed by all 10 processes studied. -In seven.

out of the ten, this increase is individually 51gn1f1ca1t at at
least the .05 level.

-

e The following classroom activities used in USMES also entail.
an increase in basic skills integration and cverall basIc skills
instruction, significant at at least the .05 level: Small.group
activities (p < .00l), Diversity of tasks (p< .00l), Construction
Activities (p <.00l), Class Discussion {p< .05)..
a3 )

® To determine whether.a "successful" session, as judged by USMES
criteria, is also a "successful" session in terms of basic skills
instruction, each of six criteria for "USMES success" was view~:
along with each of the four "basic skills" areas. In all of the -
24 resulting cases, the relationship was positive. In half of
these instances. the positive effect was 1nd1v1dually 51gn1f1cant
at the .01 level. (Page 43).

® The level of basic skills insuructioh\in a particular session is
positively related to the following: number of sessions in chal-
lenge, number of orade levels in cl.ss (p-< G0l in both 1nstances).

e The level of basic skills instruction in a particular session is
ﬂegatlvely relat ed to class size (p<.05).

® The level of basic skills. instruction in a particulér session 1is
not significantly related (at the .05 level) to the following:
session lengbn, percentage of class involved 1n the challenge,
presence of visitors/aides. v \\

- . . \‘
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SUCCESSFUL USMES

USMES teachers and their principals may wish to know under just what
circumstances (class size, length of session, etc.) an USMES experience -
which is by some standard "optimal" can take place. While such "optimal"
values (e.g., 47.3 minutes, 21.6 students, etc.) -could in principle be
ascertained, a very large data sample would be reguired, since perimeters
for different grade levels and different units would probably differ
greatly. Certainly, deriving "optimal" values of this sort is far beyond
the scope of presently available data, which is based on the conduct of
only 72 challenges.

However, the scope of the present sample does permit us to derive ¢er-
tain basic recommendations, (generally.expressed in terms of "long" versus
'*short"~sessi6ns, or "large" versus "small" classes). The readér is'
cautioned that here, as in the previous section,: our tests of~sta-:st1cal
- significance are not to be taken as seeking ev1dence that particular
'~ variables are actually causes of the effects discussed. Rather, they are
to be understood as pointing to circumstances which either cause, or on
the whole accompany circumstances which causec, the
effects cited. This, of course, is consistent with the needs of a teacher
or prlnC1pa1 who wishes to improve, rather than anlyze, local USMES teach-

ing.

The Number of Sessions in a Ch:llenge . 3

The mean number of sessions per challenge in this study is 16. In the
Vfollow1ng tabulation our sample is divided into two parts, sessions from
longer than average challenges, and sessions from shorter than average
challenges, and the two parts are examined for the "overall success" rating
of the sessions they encompass. (Criteria for success here are the same
six criteria employed in the previcus section, Section 5 above):

e Student interest )

e Progress on the challenge
e Depth or superficiality of investigation
® Use of subject area skills ind concepts

‘& Experience in developing interpersonal relations

® Relative automoﬁy and self-motivation of the class.
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T-Test
, (Pooled Variance Estimate)
Mean number of criteria
" according to which
session was favorably N
assessed (Maximum T L 2-TATL

Group___ - ——__ N ___possible=6) Value ___ DF. Probability
Sessions in ] _ i
long challenges Co : -

} (challenge P co . . ’
length=16" S
sessions or more) 537 ' . 5.1844 o .
] ‘ ' 2.89  1013.57 <.01 .-

Sessions in - -

short challenges ’ :
(challenge k . . .
length=15 seconds ' ,,ff”’f

or less) - 506 4£.92C%3

.

The reader can see fromkthe tabulation and test of significance that
sessions of greater than average length tend to be "more successful” (by .
the particular criteria used) than shorter challenges. The reader should
be cautioned, however, that this effect cannot be generalized to some
principle such as "the longer the better."™ Indeed, whern a coarse par-
titicning is used, and the whole range of session. length is considered,
no evidence is found to suprort such a generalization.

e



Overall Success of USMES Session and total challenge length

(n=961 sessions)

o

Count - Number of Classes !

Row % in entire challenge:

Col % : Row .

- ———lofalds______ 1=20__._.21-40Q __4l=60____\ ___Total |

Sessions rated _ 210 66 44 320
successful according 65.6% 20.6% | 13.8% 33.3%
to 4 or fewer criteria 34.0% 31.7% 32.4% _
(max = 6) 21.9% 6.9% 4.6%
Sessions rated 407 | 142 - .92 641
successful according 63.5% 22.2% | 14.4% ' 66.7%
to 5 or more criteria 66.0% 68.3% | 67.6% ‘
(max = 6) 42.4% 14.8% 9.6%

Column 617 208 136 o6l

Total 64.2% 21.6% 14.2% 100.0%

Chi=square = 0.43587, with 2 degrees of freedom;
Significance = 0.8042 o

USMES Session Length

For. the entire sample, the mean length of USMES sessions was found to

be 61 minutes.
as follows.

If the sarple is partitioned by this value, the results are

o

' T=Test
(Separate Variance Estimate)

Mean number of criteria
according to which
session was favorably -

-

2-TAIL

_ assessed;(Maximum . T

Groups__ ___________ N____possible=g) _______ o __iValue - __DF__ Probability _ |
Sessions over =
an hour long 251 5.3426 o . o

. 3.67 467.47 < .001

Sessions an

hour or less

768 4.9727

in length

-
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As the reader can see, sessions more than an hour 'in length appear to
" be more "successful" than shorter sessions; this result is significant at
the .00l level. A generalizing principle, "the longer the better," would -
seem to be roughly borne out, as the following cross-tabulation shows:

Crosstabulation of overall success of USMES
session and length of session (n=314 sessions)
Session Length
Count ‘ v . :
Row %- 1-30 31-60 61-90 < 81~120 Row
............. mmmmmee-GRl %l _mioutes..__wioutes___wiputes_ . _wigutes__ Total ]
Sgssions rated 52 201 40 . 13. 306
successful according 17.8% 65.7% 13.1% 4.2% 33.5%
to 4 or fewer criteria 44.1% 33.8% 33.6% 15.9%
(max = 6) -
Sessions rated 66 394 79 69 608 =
successful according 10.9% 64.8% 13.0% 11.3% 66.5%
to 5 or more criteria 55.9% 66.2% 56.4% 84.1% *
{max = 6)
Column 118 595 119 82 " 914
Total . 12.9% 65.1% 13.0% 9.0% 100.0%
Chi Square = 17.40435, with 3 Degrees of Freedom;
. Significance = 0.0006

A}
Above, the proportion of sessions rated as successful by at least five out of
2.4 Criteria rises from a minimum of 55.9%, in sessions 30 minutes in length
cr shorter, to a maximum of 84.1l% in sessions 91 througn 120 minutes._.long.
The reader is cautioned, however, that when individual criteria are
considered. the resuits are far from "smooth." .

N
Fas
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Percent of sessions given a positive. evaluation
in terms of criterion: )

] Number of 1-30 31-60 61-90 90-120
sessions minute miute minute minute
Criterion evaluated sessions _§g§sions sessiogs sessions Overall

The students seamed
to be quite inter- .
ested in their work 966 95. 2% 97.3% 99.2% 99.0% 97.4%

Overall, they made:

good Progress on . _
the challenge 923 80.0 . 91.5 96.6 94.9 . 91.1

| Their -investiga-

tions have been

fairly comprehen- . .

sive, so far 877 63.6 8l1.7 82.9 85.8 8l.2

This session in~
cluded time in
which students used

subject area skills : ..
ané concepts 843 78.4 85.4 78.4 89.3 84.0

Many students had
experiences that
should help develop

their interpersonal .
relations 862 7.0 96.1 94.0 97.5 24.9

I did not have to -

strong direction for . .
this session's work 922 62.9 71.4 59.6 86.7 70.5

-

Thus, an attempt to discriminate too finely among sessic.. lengths, search-
ing for an optimal effect, is probably unjustified.

Small Group work

As the following tabulation shows, sessions in which students worked in
small groups tended to be more successful than sessions where this was not ~ 7

the case.

: 6o
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T-Test e _

(Pooled Variance Estimate)
Mean number of criteria :

~according to which
session was favorably

assessed (Maximum T 2—1%15
Groups N possible=6) - Value DF PIOE&bl{lEg |
Sessions in which ,
students did not . .
| work in small R '
groups. 257 4.5564

-6.14 378.45 <.001l

Sessions ins which
students worked
in small groups 693 5.2843

Of course, this does not mean that all sessions should include work in
small groups; naturally, challenges require some sSessions which do not
entail small group work.

Student work on different tasks

In general, sessions in which students work on different tasks seem to
have been most successful. -

T-Test
(Geparate Varia=zce Estlmate)
°  Mean number of criteria
according to which
session was favorably . N .

s assessed (Maximum T 2-TATL
Groups__ N ___possibles6) ____________ Value_____ DE___Probability .
Sessions in which
students did not
work on different '
tasks ' -244 4.9590 : :

N -3.28 . 433.16 <.0l
Sessions in which
ts- worked - - e e
on -different T - -
tasks 471 - 5.3270 ’
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Class Discussion

In general, sessions which incorporated class-discussion do not appear
to have been significantly different in overall "success" from those ‘which

did not. :
: T=-Test .
- "7 (Pooled Variance Estimate)
Mean number of criteria
according to which
session was favorably
assessed (Maximum T 2=TAIL
Groups________ Sessions possible=6) ' value DF _ Probability
, Sessions with-
¥ out class
discussions 201 5.1841
1.29 407.37 .20
Sessions with’ . ‘ ' . @
class dis-
cussions 770 5.0571 :

~ However, when the nature of the discussions was submitted to a finer break-
down., the following results appeared.
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Groups Se

!

Mean number of criteria
according to which
session was favorably
assessed (Maximum

ssions possible=6)’

T-Test
(Pooled Variance Estimate)

T 2=TAIL
Value DF ProbabiliEy

Sessions in
'which studehts
held class
discussion, but
not on group
tasks

10C 4.7800

Sessions in
which students
discussed
group tasks

510 5.2725

-3.11

608 < .01

Sessions in’
which students
held class dis-
cussion, but -
not about how
work relates

to solving the
challenge

Sessions

Mean number of criteria
according to which
session was favorably
assessed (Maximum .
possible=6)

e I-Test
(Pooled Variance Estimate)

T ' 2-TAIL

115 4.8174

Sessions in
which students
discussed how
work Felates to
solving the
challengé

456 5.3509

-3.58 569 <.001
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T-Test
(Pooled vVariance Estimate)
Mean number of criteria -
according to which
session was favorably
assessed {(Mzximum T 2-TAIL
Groups _____ Sessions___possible=6) value DF__ Probability

A s i e G S e e o U i s s o 0

Sessions in

which students

held class

discussion, but

not discussion

of future plans 77 5.3506

1.50 595 .14

3

Sessions in
which students
held discus-

sions of
future plans 520 5.0786

As the reader can.see, sessions in which students discussed group tasks
and sessions which students discussed how their work related to solving the

challenge both were relativ- . "successful,” whereas, sessions in which
students held discussion of = ure plans appear to have been marginally less

successful than those in wh - students held other sorts of discussions.




Construction activities

Sessions in which construction activities took place appear: to have
been more "successful” than others. i

T-Test
- . ‘ : ' (Separate Variance Estimate)
Mearn number of criteria
according to which
session was favorably
v assessed (Maximum T
Groups ___ Sessions ____ possible=6) _________ ____.Value _ DF___ Probability _
Sessions
without
construction
activities 500 ' 4,7880
-6.72 $29.50 < .C01
Sessions
with con-
struction .
activities 441 5.35568
; _
1 )

ERIC

Aruitoxt provided by Eic:



o - ) 4
’ Grade Level .
” : Ti- following is a tabulation.of “success® by grade level.
‘. ’ ) ¢ .
- _— -
' Crosstabulation ol overall surmcess of session by
grade level of class
3 Grade Level
Count )
R = ~.Y O A K .1 2 3 4 5 6 7 8 Total
Sessions rated 7 S i9 20 o4 83 B7 21 6 312
successful
according to 25.0% F1.4% 31,319 35.7%  39.0% 24.0% 43.5% 24.4% 66.7% 33.0%
4 or fewer
criteria -
(max=6)
Sessions rated e 2 w 35 100 252 113 65 3 634
suczessful i i
according to . 5.0 IB.6%  B3.9%  H64.3% ©l1.0% 75,22 556.5% 75.6% 33,3% ©7.0% .
S or mcre !
criteria :
{nax=6) i
!
Col. Totals ious 7 2l 86 164 235 200 86 ) < ith %
Total Pct: 2. 0% C.7% 6.4 5.9% 17.3% 35.4%  21.1%  9.1s  1.0% ' _'ﬁ;

Though figures differ considerapbly from grade to grade, no generalization would seem
to emerge. Grades 1 and S seem o Shrw lower rates of success, but the nunber cof sessicns
rerorted on are in both cases far fewer than for all other grade levels so these figured

n.  In any event, there seems o be no systematic effect <f grade upon

cannot be relied ©
“success™ in USMES

ERIC

Aruitoxt provided by Eic:
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signifizant at the .95 level,
instruction is
0 be somewhat

sting that this result,
4 the result Ipund when basic skills
nsidered. By that criterion, smaller classes are found ¢
oy

tion of class directly Znvolwved In USMES activity

Prcpor
the mean proportion of any class directly engaged in USMES

tuéy-wicde,
the sample was partiticned into sessions where

ctivity was .8%5. when

more than this proporxtion, and fewer than this proportion, were involved,
the Zifference in overall "success" was not found to be significant.
T'-Test
) (Separate Variance Estimate)

Mean number of criteria

according to which

session was favorably

assessed {fMaximam i 2-TEIL
Groups______Sessions____possiriess) ______ e Value ____ Qf___fioééézii:” —
Sessions in
which at least
8%.5% of class
1S cirectly -
involved in .
TuMES 4T $.0%.¢2

-0.58 28£.%% .56
Sessicns in
which less ,
chan ¥2.5%% _.g !
Cirecziy in- :
volved im i
USMES lgl .215C z
1

cresence oI al18es5,v1sItor” ‘

aides/visitors seem to have little or no eifect on the

‘of USVES sess-v“ .

~~



o "7 P-Test
- i (PooledAbariance Estimate)
Mean number of criteria ' '
accecrding to which -
session was favorably - )
assessed (Maximum T 2-TAIL :
Groups Segg{ons -possiblefé___ value __.DF _‘Probabilfty o
Sessicns with
visitors
present 183 5.0518
) -.05 1041 .96
Sessions with- T ,
out visitors : R : -T
present 850 5.0876 .

I3
.

This is of some interest to the new USMES teacher, .since one anxiety

felt by manv is that they will, unaided, be unable to supervise a full

range of USMES agrivities in the classroom. .The tentative finding of 'this

study, that aides are not necessary, is borne out also by the foliowing.

-




. 69.

X Crosstabulation of sessions including const*uctlon
activities and Sessions where one or moreé visitors/ ]
aides were present (n = 94I)
Sessions Sessions )
. with with . : ) " w
. Count ro one or more
N Row % | visitors/ visitors/ - Row .
Col % aides aides Total
Sessions with 403 97 - - 500
no construction ~ 80.6% '19.43% 53.1%
activity : 52.0 58.4 -
P Sessions with ' 372 , ) a4l
. " { some construc- "’ 84.4% - - - 15.6% . 46.9%
tion activity 48.0 41.6 -
Column 775 116 ' ~._ 941
Total . 82.4% , 17.6% T 100.0%
" Chi-Square = 2. 02155, with 1 degree of freedom;
significance = 0.1551

o

- L4

From this tabulation, it would appear that even the use of construction
' a;tlv ies, a very beneficial but potentially "tricky" matter for new USMES:
teac ers, does pot regquire visitors or aides. "

>

e

e
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Range of gradeé in USMES sessicns

The number of grade levels present in a given USMES. session seems to

‘have no-significant.effect on the overall success of the session.

i

Summary

'o,Chalienges of 1§ s=ss.ons or longer are more successful than shorter

Available data from = : Class Session Reports suaggests the following:

challenges. - : -

e Sessions at least an .~ur long are more successful than shorter
sessions, and the general principle "the longex the tetter” is
roughly true. oo

& - . - S
e Sessions with small group activities are more successful than those

without.

e Sessions where students work on different tasks are more successful
» than those where this does not take place.

e Certain types of cla:s éiscussion are positively related to session
success. :

v

e Sessions with construction activities are more successful than those

without.

e No general-rule can be adduced which relates session success to
grade level. ' -

‘e The range of grade levels in a particular USMES class does not seem
- to affect success.

e Classes with at least 25 students seem somewhat more successful than

those with  fewer.

S

® The propbrtion of students engaged in any one session challenge seems

to have littie effect on success.

@ The presence of visitors/aides does not seem to affect success.

g
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.

CASE STUDY OF FIVE USMES SCHOOLS: INTRODUCTION

-~ - . - e

In Spring 1977, USMES toachers, non-USMES teachers; ‘and Principzls at
five USMES schocls were interviewed. althougn a nurber of issues proved 7
to be of recurring major importance and:a checklist of questions was used .
" {see Appendix), no £ixed format was used in conducting the int erviews. A '
singie interviewer the USMES pro;ect director, conductnd all dlscu551ons.

The £ive schools have been designated "A"“through "E." Schools "aA"
thrcugh "D" are the same as the schools so designated in the USMES student
study. School‘"E" is an addition, and serves to increase the total range
of material available for our examination and -nterpretatlon. The schools
to be studied were selected not because they were all suc¢cessful (Some have
serious probrlems) but because on the whole they display an interesting and,
we hope, representative range of political and pedagogical developments to
USMES, both positive and negative. -

Section 8, below; is expositorv. It sets out a brief description of
each of the five schools, commencing with a description of the school itself,
and croceeding to characterize its USMES activity in sach case.

Section 9, which follows, is interpretive. It consists of a discussion
of major issues which, we believe, underlie the circumstances detailed in
Section 8. The emphasis throughout Section 2 is on generating explanatory
hypotheses and, at aimes, direct recommendaticns which may be useful to
teachers and administrators in the field. - . v

Section 10 is.speculative. It consists of several discussions which
."go beyond" the data, proposing mechanisms and hypotheses which attempt to
explain the investigative findings reported in Section 8. The materxial in
'Section 10 is tentative and exploratory, but will, we hope, be thought-

provoking and practically useful.

Sections following are:

Section 8, "The five schools,” pagev73.
Section 9, "Interpretive issues,"” page 84.
Section 10, "Speculative Issues," page 1l00. .

75
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CASE STUDIES

THE FIVE SCHOULS

"’ _ School "AY

School "A," located in the m1d-centra1 part of the United States, has.

'an enrollment of about 300 elementary—level wtudents. The school is located

of its students is about 99% white; 1% A51an and Black. The nelghborhood
contains a university; most nearby xesidential structures are "expensive"
houses. School "A" is located in ‘an affluent district which may be expected
to have strong interests in securlng academ;c advancement for its students.

'Recently, USMES challenges have been carried out in mass communicatiors,
playground safety and improvement, advertising, desigrning for human propor-
tions, manufacturing, using free time, and other areas.

The school does not place much emphasis on providing Design Lab facili~
ties. A portable cart is available, but rpinion is divided as to how useful
it is. The use of teachers' aides in connection with USMES is not a signifi-
cant feature of the school's USMES policies. One second-grade teacher com-—
mented on the difficulties of conducting USMES activities with only part of
a class, since this entailed planning somethlng to do with the rest of the

students during USMES time.

Generally, science and social studies time is used for USMES actiwvity.
Sessions are 45-50 minutes long, and scheduled about four times a week.
There is some feeling that these periods are "a little short," and that stu-
dents may be 'frustrated by the need to stop USMES activity after only a few
mifutes. Other scheduling needs are the cause of this limitation.

'No specific”procedures exist for teachers to report USMES activity to
principal or district, but general reporting procedures within the district
have.recently become quite stringent, and are expected to become more
strincent still. One teacher reports being "swamved" by accountability

procedures.
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District interest in basic skills instruction and recent district
~directives are seen as contributing to a climate with is rather uncon-

genial to the practice of USMES. This is in some respects an anomalous
situation, since the overt philmsophical position of the district seems

to favor real problem-solving--a real problem-solving correlates very well
with stated district objectives, and USMES is even specifically mentioned

in the distric¢t science objectives. In fact, there is a deeply felt division,
both among administrators and among parents, on the subject of innovative
instruction; but in general it is the earlier climate which was favorable to
USMES andé is reflected in the district science objectives, and the later
climate which places an emphasis on basic skills instruction in a traditional
mode. Fortunately for the USMES program at School A, however, the principal
newly installed to "bring order" to the school seems quite sympathatic to
USMES.

. Within School A, apparently, the use cf USMES is not divisive. The
school custodian is not offended by the students’ construction activities,
and relations between USMES and non-USMES teachers are described as "good."
"In fact, several "non-USMES teachers" are said to have used USMES uanits.

Relations with parents are strained and in some ways unsatisfactory.

In the immediate past, parents have been critical of School A because of a
lack of "specific" science instruction, and because they wish to see evidence
of skills advancement (such as homework) and do not regard real problem-
solving as a matter of high priority. The negative attitude of at least

some parents was shown by parental criticism of an "amateurish" play given
and entirely produced by students in connection with an USMES proiect. The
fact that, apparently. some parents did not realize the Play had been pro-
duced entirely by students is a symptom of the poor communication problem may
account for some of the parental skepticism obsexrved.

Many parents seem to be unfamiliar ‘with the goals of USMES (some parents
try to solve problems for their children!), but when consulted by and sur-
veyed by one teacher, only ten percent of the parents responding thought USMES
a "waste of time." : : :

Clearly, however, more than communication problems are involved. There
are in the district two mutually antagonistic parent groups which meet sepa-
rately and espouse different policies. Further, although some parents are
charmed by their children's enthusiasm for real problem solving, others are
not, and wish to be assured in advance what basic skills instruction will
> provided by a given USMES unit.

The effect of USMES on School A students is described in quite posi- ive
terms. It was ‘"reported thar "kids' inguiry skills are more defined," and
that they "zero in on a topic" faster. It was observed that "socialization:
goez on betwesrn kids" in the course of an USMES challenge, that "slower kids
zome forward" and that students with learning problems can, in the course
of challienges, become "real leaders." Apparently, standardized test scores
- have not keen affected, positively or negatively, where USMES has been em-
ployed instead of some other curriculum materi .l-

v

ey
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If is 1nterest1ng that in the view of School A teachers, slower stu-
dents benefit most from USMES, whereas the Principal suspects that USMES
is "particularly suited for gifted students." This difference may be ac-—
counted for by the fact that the principal is a new arrival from a different
school, where different conditions prevail. ' However, it is of some interest
that, throughout this study, different but quite strongly-held views on what
sort of students USMES was best for (faster-slower, older-younger, affluent-
deprived) were consistently expressed at different locations. We will

speculate below on the interesting issue of whether this links optimal USMES

effects with some particular developmental stage (whether reached by giffs
or educational opportunity), or whether children in different schools have

different perceptions of the autonomy seemlngly offered by real problem—

solving challenges.

Little was said about USMES as a tool for integrating basic skills in-—
struction. One teacher characterized USMES as "a tool for the reinforcement
and utilization of basic skills, but not an initiator of basic skills."

Apparently, quite good-quality USMBS is being done at School A. Since

the new principal is fundamentally sympathetic with USMES, and, at the same

time, the school is under intense pressure from groups of parents with con—
flicting views, it struck our investigator that valuable new modes of USMES
might emerge. 1In his words, "USMES mav develop very nicely ana even give
us some new models that many other schdcls zould use.” On the other hand,

"it is possible that some cf the pressures in the school will lead to dls-
tortions in the USMES model." Our investigatdr notes that "E3S is the -
science program for the intermediate grades, but it is used in a completely
individualized way without groups of children working together This in-
dividualization, I believe, is fcstered because it is easier to follow the
cpildren's learning, and a2lso to control their behavior."

In summary, School A is characterized by its talented, privileged stu-
dents, and its need to .function' under conflicting pressures from mutually
antagonistic parent groups. In this situation, a mode of USMES well-adapted
to this environment may evolve, or USMES may be distorted to the point of
reduced usefulness. : T



76

School "B™

School "B"™ ic located in the southwest of the United States, in the
vicinity of a large city (population 1.5 million). Enrollment is 800. The
neighborhood of the school includes a shopping center and "inexpensive
hous~s."” The racial/ethnic composition of School B students is approximately
49% Spanish surname; 49% white; and 2% black, asian, and native americar
combined. ‘ T

The level of USMES activity at-5chool B is very high, and significantly
effects the tone of the school. Challenges are generally involved with the

' smooth and -successful operation of the school. They are concerned with

such issues as purcha51ng supplies, regulating traffic, pronotlng fire
safetv improving playgzounds, and meny others. :

No special Design Lab srace is set aside, though tocols are widely used.

' Tools are used in classrooms (indeed, the principal suggests that Sesign

ILab space may not be needed since the "whole builiing" is used). Teachers
are instructed in tool use, and tools are provided througl: student-raised
funds as well as district funds. Some teachers feel that a Design Lab
space would be extremely helpful.

Time employed for USiES is derived from science, mathemztics, and
language arts. Of the persons interviewed, most thought there was enough
time provided, though one thought there was too little, "because the class
has special classes 1% hours each day."

USMES is evaluated along with other subjects in regulaxr district evalua-
tions, and the district seems to be satisfied with School 3's use of USMES,
though not overtly supportive of it. -

The principal of School B supports'LSMES with great vigor; we belizve
this is the largest single factor which accounts for the unusual strength g
of USMES -in School B. /Thls principal's discretionary power over curriculum
is not boundless, but ‘within its limits she has given USMES a significant
pedagogical role in the school.

The social role of USMES in Schooi 2 is probably even more important

-than its pedagogical role: it is felt that USMES "controls the atmosphere

of the school,” "gives students a sense of ownership," and "makes children
authority figures." This is particularly important for School B, because
of its culturally mixed student pepulation, and high student turnover rate.

Apparently relations between USMES teachers and non-USMES teachers are
good. Relations with the school custodian have remained friendly--evidently
the custodian is "amused" by student construction activities.

The parents of School B students are not much iavolved in USMES, though
they seem to approve of the program (and in some instances have requested
their children be.placed in USMES classes!. Grade reports to parents
characteristically take USMES into account within a particular major subject,
such as science or language arts. 1In some cases, the discipline and

-/
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‘cooperation of students is reflected in student citizenship reports.
Evidently local pressure on teachers, principal, and district administra-
tors to justify all work in terms of basic skills instruction is moderate.
One respondent did express a desire to see USMES “"correlated within sub-
Jects™ but this respondent was a non-USMES teacher wzo might have been un~
‘aware of the extent of Presently existing correlation resources.

. The respondents interviewed, for the most part, seemed to agree that
the effects of USMES on School B students were very positive. Students are
characterized as "being more eager to learn," and "having a sense of owner—
- 'ship"vin"the'school;f'Non—USMESvteachersﬁwere*divide&*;one*reporte&*thét;*;*“‘*“*'
- "kids benefit" fiom USMES, but another observed that "scores must go up--
will making posters help?" Standardized test scores have not been system-
atically investigated but two respondents expressed the belief that kids
did better on standardized.tests because of exposure to USMES.

An attempt at doubling the number of USMES teachers in School B in 1876-77
has not been wholly successful since new USMES teachers were also newly-trained
classroom teachers, and in many cases found USMES "overwhelming. " Howeyer,
informal peer support for new JSMES teachers did prove helpful, and the
principal took an active interest in new teachers. Some respondents ex-
bressed the wish that formal workshop training (such as that previously af-
forded in St. Louis) could be given to new teachers. Teachers at School B
who use USMES with their students typically refer to it as a "way of life,"
or a "philosophy." Craracteristically, non-USMES teachers perceive the
Program as requiring much less training than USMES teachers do.

The School B USMES implementation is strong and vital, and a large num-
ber of teachers at School B are now skilled enough to teach USMES on their
own. However, the program "is not being Jdealt with in a positive way by
the school district at all.” Thus, the implementation is still guite
directly dependent on the energetic support and personal commitment of the
School B principal; otherwise, its future is not assured, though its present

state is very strong.
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School "C"
School "C" is located in the north central part of the United States.
The schooi is located in a suburb (population about 25,000} and is set 1in

- a neighborhood of "moderate" to "expensive"” houses andé apartments. Student
enrollment is about 700, consisting of 99% white, 1% b.ack ané Spanish sur-
name combined.

“hallenges done recently have been School Zoo, Desggn Lab Design, ~row.ng
Plants, Classroom Managemen:,-.laiﬁlng a camping trip, ané others.

=

A Design Tab éxISts at S¢rool “C¥ buv it is-ITtiie _used. —-The lab is
located in an unused shower room, and is characterizeéd as "too far and too
isolated from classrocms” (that is + is not pessible to supervise both
-students using the design lab and s*udeﬁts remaining the class*ocm, be-
cause the two are spacially rt). “mned by
several USMES teachers, and is
D*OVlded to help supervise separ
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-There is some positive interest among parents {(for example parents
were willing to staff the Design Lab) but most interest would appear to
e negative. Thus, a pirent thought his child was in "tooc many" USMES
units, and problems of grading, and reporting USMES activities tec pavenmti..
seemed to deter teachers from the use of USMES. ’

USMES is nct generally recognized as having had nuch effect on Schocl "C"
9r its students. The rrincipal  finds :he program as had "no effect” con the
school itsels,. and our investigator fe that scme Students are actually .
"bored” by USH=ES as it is taught at tne scheel. There is no indication that
coxparisons of standardized test grades have been que in an attempt to assess

H
’0
[
w

- possible effegts of LSH:S Cn the cther hand, some teachers have xeported o

T

USMES units that went vev" well" with their classes, and, in the view of
our investigato:. some School "C" tecchers are teaching very good USMES.

It would appear that the nature of =he student population at School "¢~ )
is changing. A large number cf "« sient” students ncw pass through the
school, and it would apoear the School teachers have difficulties in cealing
with them. A number 0f comments were macde about students who were “less
mature.," who € not discipline themselves,” or who had to be kept‘”epa—
ts. No- doubt this change is a deterrent to USMES ~ctivi
e teacher repcorts excellent results with a "very mixed

though at least or

class.”

n an USMES developmen

Most USMES teachers at Schoul "C" were trained i 3
r ining program~at Scheel “CY

veachner workshop. The
oW . -

) oYz Poeed e p =
ra., t=athers views on thne scope and func!
e -
-

crion ©f real prokbiem-
icus. Thus, one teacher feels that oroblem—-solving
-

2
solvin gulte cau
comnsists in finding answers to problems posed by the teacher ‘through library
work in small groups. Another seas group leadership in USMES not as an ex- g
perience which mav dring the retiring student cut of himself, kut as 2 role
which must be assigned to pre-=xisting student leaders if challenges are: to
be successful. In another case, the "USMES spirit” is seen as little more ;

nting individual-work {(such as 2$5). Clearly, real '

than a style of zresen
orobiem-solving at 3c
successful USMES =
oni™ It seems aspecially s*cﬁzflcant th
"asked” rather than "allowed Dlan

icate group dyramics, Since one
ds resent being asked to plan early
de =3 feel they are being

Tt would appear that USMES is "in trouble az School T~ The reasons would
apreay to be these: First, it seems that teaching staff ané s:tudent popula-
tion at Schoci "C" are not_com fortable with each other: Second, it would
aprear that many teachers m mistake na*-s of USMES fcr USMES itself--that is, R
they feel that USMES is an "approach"” which can be used in individural work,
cr in solwving teacher-assigned oprogplems, or W' 1T USing groups, or withoux

using tools.
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sroblem selvinc--for example, a skit was prescnteé to the local PTA--but
the effort is not a strong one, and there seems tc be little contention
¢ - an*agonism among the School "D" parents. .

Altnough one non-USMES teacher was under the impression that USMES bhad

nc effect on studenrs, all ciher respondents scemed o agree that USMES-
trained children ec2- wnrx better in groups. One respondent claims to be
able to tell whic ren had been trained in USMES by their actions.
No evidence had o 4 that USMES affected standardized test scores
€.they favorably rcrazly, by comparison with other science curricu-
et

Althougnh resgondents : School "D" suggested USMES for use with both
slower-than-average, and brighrer-than-average, students, the bulk of opinion
would seem to favor use with the brighters/older students at School "D".

at School "D" regard USMES as cor2 material--many,
urplement. In gerexazl, it would appear/that many
cut USMES. Learning would seem to be a little

n

1
no~e‘er regardé USMES as
teachers need to know mo

ol
haphazaerd foxr new USMES tea .ers, ané man USMES teachers spoke of miscon-
cepT.cns they Loléd when they began LSl"g the program. Many, however, intend
vo continue using the program now that they have come to understand it, and
are cf «he opinicn that "only USMES has real problem-solving.

In general, School o angears to be a good environment for the USMES
program. Ore interesting future develszment planned by School D's principal
is toc have "at least three teachers doing USMES at every grade level,” and

scme unifving record-keeping prccedure to facilitate students getting a full

- -

but balanced exposure to USMES over several years. Thus, some mechanism

d ~
would Insure that a student wasS not exposed to the same challenge twice, etc.
This principal alsc pelieves -xhat "slower children sheuld do USMES." and that
rhey can benefit from ic.

N
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: Schocol "E"

, School "E" is located in the mid-central portion of the United States.
It is in a small city of about 50,000. The school itself is set in an
urban/suburban neighborhood, of middle to low-middle class Socioeconomic
status. The student population is about 80% white, 20% minorities. Total
enrollment is 550.

Teachers in School E frequently do several units at once. Among the
units have been School Zoc, Growing Plants, Soft Drinks, Advertising, and
others. A Design Lab space is available at School E and is important to
the USMES done there. Materials at the lab are kept up by the principal,
ind the facility is described as "well supplied." One improvement sought
by several respondents was a full-time Design Lab manager.

Aides, and the rout.ne use of a2ides for USMES teachers, are central to
the style of USMES teaching carried out at School "E". BAll teachers agreed
on the importance of having aides, particularly for USMES, and =ven the
wished~for Design Lab manager is conceived as an aide.

Time employed for USMES 'is science time, math time, and social studies
"research time.” Typical scheduling for USMES employs pexiods of rather in-
tensive work--a "mini-course structure,” with over 5 hours of USMES per week
for sewveral weeks, 1is apparently gquite common. Respondents are divided as to
whether enough total time is available.

-

»USMES hus an important role in the school (almost all teachers at the
school do uSMES‘ and is explicitly approved by the Boa. ° of Education (the
‘principal persuaded the board of the im>ortance of USMES). Parents are
familiar with USMES chrough reports made to them by the school, through con-
ferences :n which some teachers report oa individual strengthis and weak-
nesses of each student, and through "scrcunging" efforts by students to
secure materials for construction. Parents are described as all hav1ng
responded "positively to USMES," and have volunteered to help.

o

Relations between USMES teaéhers and others appear to be harmonious.

Teachers are generally positive about the program ("will always use
USMES") and believe that the USMES technigues may apply to any subject if
an aide is available. Teachers are eager to see new materia’s & i be up-to-
‘date, and in general are strongly convinced that the custodian's cooperation

and flexible support on the part of the principal are critical for successful

USMES. At least in the pasti\some training has been carried out in district-
held workshops, ané on a one-te-one basis. :

:

In general, it would - :ar that School E presents a 'modeil of stable
USMES .mplementation with stxggg mutual support among teachers, principal,
parents, and the school board. The importance of aides, and the genreral
flexibility of USMES use at Schooi "E", are notable factors.

-
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Summar:’
———

In Schools B, D, and E, USMES is used with considerable success, and
USMES has a significant impact on the life of each school. In each case,
the local USMES implementation is tailored to meet local needs and resources,
but all would, in the words of our on-sjite investigator, make excellent
demonstration‘schools for USMES." - , : .
At School A, USMES is being hindered bv a generally high leve'l of <on-
flict and mutual suspicion among teachers, administrators, and parents.'
However, good USMES is being taught, and-students at School A are particularly
eptive to.taking initiative. Thus, the new principal of the school nay
be able to evolve a model of USMES capable of responding productively, to
these pressures without undergoing excessive distortion.

°  In School C, USMES is in decline, probably because of worsening district:
climate and changlng student ‘population, which seem to have put pressuré on
students, teachers, and principal alike that discourage the use of USMES and
create an atmosphere of anxiety. However, the USMES that is being taught.is

generally good USMES. ' ) L
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INTERPRZEITATIVE ISSUES

; USMES AND THE DESIGN LAB

The use of USMES traditionally ‘entails the use of tools and construc-
tion facilities. The developers of USMES, by evolving the concept of a
Design Lab, have sought to formulate a“standard strategy for efficiently
prov1d1ng such facilities as add to the breadth of ,many USMES challenges.

In this study, two empirical guestions relating to Design Labs inevitably
invite our attention. First, to what extent does the success of most school
USMES Programs depend on the accessibility and adequacy of such facilities?
Second, what sorts of Design-Labs are most successful?

Let us consider what sorts -of-facilities are available at—Schoocis™a -
through E, and how well they meet local- needs. At School A a portable cart
was used. ..Although th- -e was some difference of opinion, respondents gener-
ally felt that this fa 1lity was not adequate. The lack of a Design Lab
space was cited as a handicap, and it was noted that teachers might "shy
-away from some units" because no satisfactory facilities were - available.

In School B, neither a portable cart nor a separate Design Lab space
was provided. Tools were used a great deal, however, and the principal com-

‘mented that a Design Lab space was not needed because "the whole building "

was'EEEdﬂ\for construction activities, and because students earned money to

purchase necessary supplies. It is clear that SchooI~B—takes a serious

interest in facilitating construction activities (teachers are regularly
instructed in proper tool use) and it appears that a great deal of success-
ful construction takes place there; however, -more than one r-spondent voiced
+he wish that a separate Design Lab space be made available.

One suspects that USMES has such vitality at School B it will succeed no
patter what facilities are available. The success of construction activities
at School B do2s not mean that the school's solution to the Design Lab prob-
lem--no Design Lab at all--would be a generally satisfactory one. It should
also be noted that construction activity at School B is not altogether fi~-

nancially unsappo*ted a $1,500 award from the district's Special Innova-

tion Fund was employed to buy tools.
e ; .

-
*

- * &7
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Schools C, ©, and E, have separate Design Lab spaces. The lab at
School C is perhaps the least satisfactory, since it is lozated in an unused
shower room which most respondents found "too far® and "too isolated" for
effective use. dJomplaints about tlie remoteness and isolation of this space
should net pe i.aken merely as complaints about inconvenience. At a school
such as School C where teachers aides are not habituvally used tc¢ assist in
USMES challenges, teachers wishing to use Design Lab spaces for construction
must divide large classes, and supervise simultaneously students in the class-
room and students in Design Lab spaces. Merely “"keeping oxrder" under such
circumstances is difficult if. the spaces are far apart; adequate guidance
and supervision becomes nearly impossible. The seriousness of this issue is
borne out by the fact that one third grade teacher at School C had her stu-
Aents b1y rather than construct cages for the School Zoo challenge.. It is
.nteresting that the situation at School C is one in which teachers' aides
would be of great use in mounting a successful USMES program, since the in-
accessibility of Design Lab spaces would then pose fewer problems. However, .
there is little tendency at Schmnol C to think in terms of aides.

School D and School E have separate, heavily-used Design Lab spaces, both
of which seem to be functioning ~uite successfully.' The lab at School D is
well-funded by school and distr . (funding provides for acqguisition of,
materials ard salary for a Desiy Lab manager), and is being used to capacity.
Most respondents describe the space as "Jjust adequaté" or "rather small for a
whole class,” and some respondents noted that Design Lab use could be "better
scheduled.” It would appear that it is the Design Lab manager, rather than »
the Design Lab tools or spuCe, that is centrally important. There is a history
of cooperation between Des_gn Lab managers and individual teachers (for ex-
ample, the manager comes into the classroom to help with tool-using skills)
and the present interest of School D's principal is to secure not a better
space.but a full-time Design Lab manager who is an elementary school teacher
with full liaison to classroom teachers. .Thus, in sore measure, the adequacy
of funding for tools and the presence of an active professional Design Lab
manager compensate for tne marginal quality of Design Lab spaces available.

A portable Design Lab cart, well-outfitted and provided by the principal to
supplement existing facilities, has been unsuccessful. Everyone seems to

agree that this cart has been little used, and the principal finds it a
*disappointment.” ,

At School E, there is much less funding for the Design Lab, but apparently -
the space is adeguate. Design Lak use, like .all other aspects of USMES at
_chool E, is greatly facilitated by the flexible and extensive employment |
of teachers' aides. Indeed, it is a full time Design Lab aide that respondents
fronm School E would like to see. The Design Lab at School E is perceived as
a highly necessary facility, and the principal is concerned to maintain’ Design
Lab material supplies. Fortunately, most materials (apart from Tri-wWall) are~ -
donated_to the school.

)

- Naturally, the information we have gathered on Schools A through E cannot
serve as a ‘basis for reliable General conclusions. However, the facts appear

as follows: .
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® Portable Design Labs (carts) do not seem to invite much use.
The reader will recall that both Schools A and D have outfitted
Design Lab carts, and that neither has been much used. It is -
interesting that minimal use seems to be the rule both for Schoul A,
where the local USMES implementation is laboring under sevious dif-
ficulcies, and Scheol D, where the program is much~-used and generally
respected. .

® Since a great deal of construction activity takes place at School B,
this one instance demonstrates that, in an environment where USMES
activity is both perwasive and intensive, construction can take
place with no special facility. However, there is evidence that,
in schools where empnasis on the USMES pProgram is moderate or weak,
teachers are sometimes deterred from construction activities if good
Design Lab facilities are not present and accessible.

e The facility of School E is physically adequate, facilitated by
aides, but not ;articularly well funded. The facility of School D
is very well funded but physically marginal. The fac;iity of School C
is physically inadegnate, not particularly well funded, and not )
heavily-staffed. It is probably fair to say in the,ﬁost general terms
that the lab of School C is not adeguate, but the labs of D and E- are,
according to the rerorts of most ~cspondents. Thrs suggests an” inter-
esting Lyoothesis: . Merely to have a separate Design Lab space is not
sufficient; however, if this space is' convenient /and large, or if
funding exists for an active professional De51gn Lab manager, or if
aides are readily available, the facility w1ll/probably be successful.

/

The second main question-~to what extent does ;he success of an USMES
implementation depend on the adequacy of its Desigh Lab facilities-~can only
be answered in the most general terms here, but the answer seems to depend on
the administrative role of the person asking the’question. From the principal's
poinr of view, it would seem that a successful USMES program can be fostered
with no Design Lab at all (as with School B) so long as one ‘can use one's

“whole school" as a Design Lab. From the p01qt ol view of teachers, the pres-

.ence of satisfactory Design Lab facilities is/ probably thought to be important
* for instituting a successful USMES implementation. Respondents from School A
and C, where most USMES activity 1s 1n1t1ated by individual teachers, made -

thls very clear. B .

There is the statistical evidence in Part 2 that, on the whole, USMES
sessions were rated more "successful" when ther: were construction activities.
However, {lhat evidence did not 1nd1cate ‘whether or_not Design Labs were used
for the construction activity.

-

Teacher's Aides

1

"It is interesting to note that, in Schools A through D, teacher's aides
pPlayed a small role in facilitating USMES activities, whereas in School E,
aides were much used and held to be of the greatest importance. It is further
interesting to note that, unlike certain universally-~recognized cesiderata

' , .83
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Such as access to Design Lab space, the use of teacher's aides is not always
felt to be important. Likewise, our intuitive feelings that the use of
aides ought to be somewhat nelpful is balanced by statistical findings, re-
ported ir. Part I of tnis stuldy, which indicate not only that the presence of
aides has r.o significant general beneficial effect (Fage 6.1.14), but also
that the presence of an aide does not even conduce to more construction
activity taking place, on a session-by-session basis.

Our tentative assessment of the matter is as follows. PEased on the
statistical data given in Part I of this report,.it-would appear that the
absence of teacher's aides does not "spoil," or materially hamper, units
actually attempted; on the other hand, the School E respondents’ indicate
that the absence of teacher's aides would have deterred them from attempting
certain units. Thus, it would appear that, if teacher's aides have an overall
importance to USMES programs, it is'in encouraging teachers to attempt more '
units, rather than materially affecting the guality and success of units
attempted. Furthermore, among the five schools studied, local conditions

strongly influence the role of aides:

@ In School E, a separate Desian Lab space was available but not
staffed bv a full-time manager; principal cooperation made getting
aides easy; and classes were large. Thus, the potential role of
teacher's aides was extremely significant.

® In School A, with its portable Design Lab’ cart, facilities for con-
struction activity were poor, ani there was no motive for physically
dividing students during JSMES sessions. Thus, aides were not used,
and the need for them was not felt. ) ‘

e In School 3 "the whole building" was used for construction activities.
Likewise, USMES activities were perceived as the foundation of,
rather than a challe.ge to, order and discipline. No serious nead
for aides was perceived. C .

® School C is somewhat ,2rplexing, since a remote but separate Design
Lab facility 4id eéxist, and since discipline was a serious problem
_but, for some reason, no need for teacher's aides was felt.

e In School D, the presence of a salaried and deeply involved: Design
Lalt manager, capable of rringing tools and expertise to the classroom,
combined with the relatively small size and marginal physical character
of separate Design Lab spaces, made the issue of dividing classes
relatively noncritical. Hence, in School D, no particular emphasis
on aides was in evidence.
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The Scheduling of USMES Units

USMES challenges, when conducted at Schools A through E, appear to have
been held somewhat more frec :ently than the 2.0 times per week cited as a
mean frequency in Part I of this s%udy. On the cthe- hand, sessions espe-
cially Schools A, C, and E, appear to have been shnrier than the mean 61
minutz length reported in Part I. The s=chools would appear tu fall in three
main groups:

® Schools B and D. In general, respordents said little about the
exact amount of time used for USMES session. The implication was
+hat they were free to use time as available.

® Schools A and C. Respondents gav: uuite -detailed information about
the number of minutes available for USMES session. In general,
time periods cited were substantially shorter than the 6l-minute
mean length reported in Part I of this study (:enerally 20-50
minutes). The implication was that teachers were expected to use
specific time-s ots which could be justified irn terms of specific
curriculum act: .tiles.

® School E. Although scheduling seems guite rigorous and . 2ssions
(apparently) lim.tec in length, a "mini-course™ technique of
scheduling USMES challenges intensively (in excess of 5 hours per
week) for a several week period was employed, perhaps to correct
for the fragmentation involved in s!: »rt USMES sessions. The
results seemed guite good.

Respondencs from School B and D (except for one School B respondent whose
class had special activities one and one hali hours each day) reported that
they had "enough time." Respondents elsewrere were divided, perhaps wore
according to individual teachers' concepticns of USMES and classroom skills
than according to actual scheduling opportunities. The principal of School C

.-spoke of time as a "big factor” in scheduling USMES; by this she meant. she

was concerned that USMES took too much time.

Though this sentiment was .not expressed by other respondents, it points
to a problem which none of our schools could escape: namely, finding the
time, sufficiently compact and sufficiently extensive, to support a good
USMES implementation. External factors made this very easy 1n some cases,
very difficult in others. A nzatural procedure is to schedule USMES as math-
emz*+ cs, science, language arts, or social studies, according to the nature
of the challenge being carried out. In many instances, district-imposec

_Jconstraints or community attitudes made these subjects particularly resistant

to discretionary change at the individual classroom level (or even at the
school level). 1In general, however, no alternative strategies fox scheduling

were seen to exist.

Schools B, D, and E are most successful in solving scheduling problems.
Evidently the principal of School B guietly treats USMES as "cora" material
from a curriculum~planning point of view, while she points to the dramatic

- ; 93 ~ _
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and extremely . 'sitive effects of USMES at her school as a discipline-
and morale-builder. In general, she proceeds with the approval of her
district, but without positive district support.

The TISMES implementation at School D is carried on with more positive
district inv:livement, both in terms of funds and overt suppcrt. The
principal of School D uses USMES as "core" curriculum material, but ex-
piicitly poses the rather freely-structured USMES experience in science
and mathematics as a complement to his verv rigorous, highly-structured
program in language arts. Under these conditions, he can quite accurately
characterize School D as a "back-to-basic¢s schools," giving him personal
credibility in the eyes of conservative elements in his community.

At Schoel 2, scheduling problerns are softened by the use of aides, a
high degree of cooperation among faculty, and a high degree of "saturation"--
most teachers are USMES teachers. The principal of School E is able to
proceed without much concrete district support (at least in terms of fund-
ing), but has secured the approval of tLe Board of Education for his USMES
activities. This approval, while it mzy not relax district curriculum
guidelines, does make USMES "respectatle," so that this principal is f{ree
to mount a very conspicuous USMES implementation,. with aides and flexible
scheduling and overt administrative sponsorship.

School A is an unusual case, =ince district science cbjectives axplic-
itly recognize USM 3, while community co-flicts and parental pressures make
it necessary to fir.i adcitional justificaticn for the use of USMES as “"core”
curriculum. No-stable arrangement nas been worked out, »it the new =Zrincipal
of School A has speculated -hat a place might be found fc : "interdisciplinary"
study in the curriculum, if objectives could be identified and progress veri-
fied by testing.

In School C, little is done to "find time" for USMES at the school level
but the School C principal does not prevent individuval teachers from coing
USMES when they ca:..

From the information collected on Schools A through E, it would appear
that a number of avenues exist whereby resourceful principals who wish to
use USMES can schedule the program. It is interesting to note, however, that
none of the three most successful methods (used in Schocls B, C, and E)
represent formal alterations to curriculum guidelinc:. Conversely, in the |
one instance (School A} where district guidelines explicitely r:upport USMES,
formal endorsement secems to afford little real support.. Apparently the best
solution to the scheduling problem is different under different circumstances:
probably, also, there are situations in which USMES scheduling cannot reac™
satisfactory levels until basic prcblems of trust, cdﬁmunication, ancé cocpara-
tion have been to some axtent relieved. '

Where USMES scheduiing is taking place under difficult circumstances,
and where such difficulties take the form of stringent accountability and
planning constraints, USMES teachers and »rincipals freguently report trhat
they are hampered by being unable to offer an advance account of precisely
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how much exposure to which basic disciplines will be afforded by a par-
ticular series of USMES class sessions. It is, of course, inherently the
case for all real-problem-solving activities that the formal subject-matter
te be "covered" in class sessions cannot be rigidly controlled, and cannct
therefore be infallibly predicted in advance.

However, it is possible to estimate probable amounts of basic skills
exposure which may reasonably be expected for each hour of time devoted to
a certainr USMES unit, based on the 1043 Class Session Reports analyzed 'n
Part I of this volume. One Table, showing such estimated value, is given
below. The reader should be cautioned that certain radical simplifying
assumptions underlie the estimates tabulated. They are the following:

(1) if any portion of a marticular class session a®fords training in one
of the basic skills areas s own, such instruction is presumed to last
throughout that class session; (2) €for purposes of computation, the mean
session—-length is taken to be 60 ra:her than 61, minutes; (3) _USMES activ-
ities are explicitly assumed to be integrative--that is, it is explicitly
assumed that instruction in more thun one basic skills area can te<e place
during a given time period. -
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Minutes of Basic Skills Instruction Por Hour of USMES, -
by Selected Units {Integrative)

) . Languace Science Social Number of
unit Mathematics Ares Conceprs Srudies Sessioncg
Bicycle Transportation 45. 53. 33. 60. 24
Classrocm Design 49. a5, a3. 52. 78
Classtoom Management 45. 38. 15. 15. 8
Consumer Reseaxch 0. s, 23. 38. 162
Describing People 36. 47. 9. SS. 38
Independently 22, 38. 19. 49. 32
Developed Unit -

Designing for ER 17. 26. 43. 7
Humen Proportions
Dice Design ' R 48. iz, O, 10
1 i . -
Getting There 40. C. 8. 32. 1s
Growiny Plants 29. Q8. 46. TN 78
Lunch Lines 3C. 34. 30. 51. - 28
Manufacturing 47. 32. ) 27. 38. 164
S
Mass Communications 23, 30 o. 8. 8
Mature Trails <3, ‘ 15. 2. 2. i3
Crientation LT 37, 11, 51. 4z
Play Area Design Use T4 50 2%, 51. 14
. Protecting FProperzy 37 37 26. 26. 27
Sehool Supplics 3G, 3. 26. s. 16
School Zoo 5. 2. 23. a4, 117
Soft Drink Design 53, B, 38. 35. 2z
Ways to Learn/Teach 13, 3%, 27. 34, g6
Weather Pred.<tions : ST 55. 4. ) 14, 22
L)
X %
Totals/Cther ST <. 23. 7. LT3
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. Since many educators may no.L wish, a priori, to accept assumption

(3) above, another tabulation is nffered below in which the contrary assump-
tion--that instrustion in one basic skills area "blocks" instruction in
another—--is employed. For these purposes, where the total of mean bagic
skills instruction times for the fcur listed disciplines exceeds 60 minutes
to the hour, all estimates have been proportionztely reduced. The "blocking”
assumption reflected in tné figures below may appear absurd to many readexrs,
but it has the advantage‘Bf generating a set of "conservative" wvalues, which
need not be explicitly justified in terms of iategration:
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Minutes of Basic SHills Xu~wrucziun Pav Hooy of USMIS
by Selected Univs (Proportionall
Foaengou Social Number of
Unitr . Marhomat Arts TonTents Studies Sessions
Bicycle Transporzazion PN iS5, .5, Hr i ‘ 23
Clasgrooe Design - M 4. SN 7. 78
Classroom Management 24. 3G, 5. 8. 8

-
3

™)

<y

Congsumer Research 1T G,

Oescribing Pecple e 18,

Independencly - iz, 3. 23, 32
Developed Unit
o - .
Jesgignang for S 1L, HES K7, 7
Humar Properticon
-

Dicer Design iz, 24, 5. Z. i0

SetTing There ki > % D, 15

Srowing Plan:ts I LB, 7. =3, 7B

wunch Lines DN SRS IN . 19, 28

Manufacturing PR 3z i, ~6. o4 )

.

Mass Communications by C. 7. ks

—_

Nature Trails <O 12, 6. 1. 39

Crientation 1z Sl 5. 22, “2

Play Area Design Ua 7 Iz 2. '3, i3

Protecting Prog-roy P 13, iz, 3. 37

School Supgpl:es 25. . s S - 16
T School Too P . 14 - 11

Soft Drink Design T = 12 22, 2=

ways tc Il.earn/Teach PN 3. DN 4. 36

Aeather Fredictions . PN 5. 22

Torals/orher b P II. - i5. 204

O
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School D's parent district supports its USMES program. In Suxr view,
this is due not only to the fact that Schoeol 2's district inherently favors
real problem-solving, but also to the fact that USMES at Scheool D is part of
a very successful overall program, in which tightly-structured programs
{for example, the language arts program) as well as freely-structured pro-
grams (for example, the USMES program) play important rxoles. Thus, we feel,
Scheol D's principal offers his district a strong, balanced "package™ of
which USMES is an integral part.

on its extensive USMES pro uram wi thcut dlstrxct fund;ng,

E}\JE \}I,t‘}‘.mt M—t.'ﬂék, l‘bL-ﬂt "» L‘r .L—Es..:i EC&E& oL *3 l.ak..xuu. TGiaGeY Y ,-_'"'-Sé
circumstances, USMES can assume a prominens place in the school's curriculum,
~and a rich school-wide administrative support system can be used to facilitate
USMES; furthermore, tor “her's aides can be emploved freely (and in School E, *
they are so employed!. school board support was initially sought and secured
by the personal efforis of the Present school principal.

= Schooel

X

obviously. the foregoing is too diverse to support many generalizations.
Howewver, it is probably safe <o say that (1) district support {and indeed,
district approral) of real-oroblem-solving is no longer "automatic” even
where formally specifi ed gistrict goals ané polisics would seem to make this
inevitable; {2) on the other hand, district apoprova’ can frequently. (though
pexkaps not alwavs) be secured by a resourceful principal, even in districts
not particularly 2isposed to real-problem-solving mograms, if obvious bene-
fits are displaved (School B) or a powerful, -"balanced™ program. incorperating
structured and non-structured activity, is offered (School D).

It is a striking fact that school districts must be continually motivated
to support a progranm such as USMES. The problems cf Schoels A and C dramat-
ically show how rapidly even overt, foxrmal dise -« support of innovative
orograms can be loss. '

O .
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USMES AND ITS EFFECTS

It may be of some interest to review here our interview respondents'
comments on the effects of USMES.

USMES and the SChool Env1ronment

whexe USMES is succeqsfully 1mplemented, 1t_generally has a strogg_nﬁ_ e
effect on the atmosphere of its school. Sometimes this effect is difficult

. to describe in concrete terms, but in other instances specific results are
apparent. Thus, a metric coloring cookbook developed at School D through

an USMES challenge received newspaper and radio publicity fo:r :tself, for
USMES, and for the school. Likewise, at School B, many practical improve-
ments to the living environment have taken Place as a direct result of USMES
challenge activity. Respondents at the relatively "successful” schools '
(8, D, and E) commented quite frequently on the social effects of the pro-
gram, that USMES "makes teachers feel better about this school," “glves -
children a sense of ownership,” “"controls the atmosphere of the school.”

" helps deal with a discipline problem which existed," etc. At sclod ' s
where USMES is relatively little used, or is used specifically on an_ in< .-
vidual basis by particular teachers (Schools A and C) USMES seems to have
little effect on the school proper (though student effects may take place). ™
In fact, principals of both these schools explicitly characterized USMES as

having "little oxr no effect" on the school.

Only one respondent felt that USMES had a negative etfect on any school.[
A non-USMES teacher from one of the "successful" implementations, this re- Loe
spondent observed that "discipline seems to have fallen apart a bit" as a
result of USMES use. Conceivably, this was a reference to the personal ..
styles of local USMES ‘teachers only, since the same respondent characterized :
USMES as a gooc idea and a good program.”

USMES and Student Effects

!

N

Among the effects on students. noted by respondents were the following:

@ "USMES kids' inguiry skills are more defined than others. They
zero in on a topic.”

& "USMES helps kids follow directions:
e "Kids' attack a problem better. They know what to do."
‘e "Soéialization goes on between kids."

e "Slower kids come forward.”

-

e "Kids with learning problems can become real leaders."

R
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® "USMES gets kids to work well together."”

"Kids in USMES work better in groups."”

e "Kids work in groups better after USMES; [oae] can tell whlch
[students] used USMES before."

This list is not complete, but represents the tone of respondents'’ replles.
Negative effects of USMES on students were not cited even by respondents
__who were skeptical about the value of USMES.

Possible Effects on Standardized Test Results

~There was no ‘quantitative evidence known to any respondents displaying
a significant effect, positive or negative, of USMES on standardized test
scores. The impression of some respondents seemed to be that USMES had im-
proved tests scores. Some of the comments were as follows:

" { Teachers] believed kids did better on Iowa tests."

"Math scores are up: [}eacher believesj} USMES helped [test scoresl .

" [Tbacher] feels that USMES would lmprove reasonlng and help on
tests.”

"Class is improving in language arts and in basic mathematics."

~

“USMES seems to have nco effect on standardized tests.”

—

—

at ¢
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SUMMARY

The interpretive findings of this section were roughly as follows:

e Adequate Design Lab space, Design Lab tools, an active Design &
Lab manager, and readily available help from aides are all
important to the development of a strong USMES implementation.
However, no one of these items is, in itself, essential for
success. There is some evidence that, within this group, strength
in -one area can compensate for weakness in another.

e Finding time to schedule USMES activities is a matter of major
impertance in developing a successful USMES implementation. 1In
general, school district curriculum guidelines. whether favorable
to real problem solving or not, have little eftect on scheduling
problems.  More important factors are: school board support for .
USMES; and success on the part of the principal in integrating
USMES with the total school program. ‘

e USMES is more successful in some types of districts than in others.
Among the less important factors seemed to be: district curriculum
gujidelines " and other statements of educational philosophy "on paper, "
concerning the importancé of real problem solving; grade reportlng
forms (how "naturally" they-permit USMES reporting).  Among the =
more important factors are: current "climate" of educational philo-
sophy in the district (positive or negatlve towards real problem
solving); extent to which the ‘educational. activity of the district
is implemented through pPre-reporting accountability procedures’
(USMES is relatively hard to report on before it happens).

-

District flnanc1a1 support is very helpful in some cases, but other
successful 1mp1ementatlons do without it.

USMES seems to thrive in a "back—to-ba51cs" environment ig.it_is
viewed as part of a ba51c-skllls—or1ented currlculum.

® Both student effects of USMES and general effects on the schools
séem to be positive in the more successful implementations studied.
In the less successful 1mp1ementatlons, student effects are positive
and school effects are negligible. Nc respondents interviewed in
this study had attempted to test the 51gn1f1cance of school or
student effects by quantitative means.

» 102
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SPECULATTIVE ISSUES

USMES AND PARENTS .

Parents' response to USMES appeared to be of two types. Parenjs gen-
erally satisfied with their children's education were, at worst, content
with USMES, and, at best, inclined to sangle out USMES for praise; parents
generally dissatisfied about their children's education showed mixed fe-.
actions, but sometimes singled out USMES for criticism. This division .
(roughly between Schools B, D, and E on thé one hand, and Schools A and E
on the other) is not, perhaps, surprising, since USMES readily lends itself
to praise ("real-problem-soiving, not artificial problem-solving”) or cen~
sure ("letting children drift, as opposed to teaching them something").

let us review parental reactions to USMES in the five-school study. The
parents of students at School A are as vocal, and as divided, about USMES
as they.are about everything else. Some parents are charmed by their chil-
dren's enthusiasm for USMES. In many 1nstances. however, parents are dis-
satisfied, and they do not see real-problem—solv1ng as a "high-priority"”
ingredient in their children's education. Furthermore, parents at School A~
seem tc want continuing evidence of basic skills advancement for their chil-
dren--something which can be best provided * rough a program which provides -

for individual,_rather than group, work, and daily homework assignments.

W »

Parents at School A reacted negatively when they saw a play written and
produced by their children as part of an USMES challenge. Apparently they
felt the play was "amateurish." Respondents who tried to account for this
reaction suggested that parents were unaware this play was entirely the work
of their children, and speculated that, had the play been properly introduced
and its education value expound=d on, no negative reaction would have been
forthcoming. - We are inclined to take the matter a bit more seriously.

-

It seems to us that parents' reactions here may reflect a rather general
objection, motivated by strong "commonsense" arguments, which can be levelled
against USMES in environments such as School A. Children, it might be argued,
learn from their environment; and when there exists an obvious discrepancy
between the perceptions of children and the perceptions of older, presumably
more enlightened, members of their culture on how something should be done
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(in this dasme, for example, parents; perceived whe artadent play as "ama-
taurish™), it ia part of any natural learring procese for chdldren to be
made aware of the discrepancy, no thoy <an make process toreard iearning
cultural norms. Thus, for example, atudents beat learn to produce 004
vlays by producing the best playn ponsible, enlightened by the crivicism

of adults. .

»Counter-arquments are easily found--that learning through real-problem-
solving’is deeper, better motivatrd, more integrative, less allernated, more
permanent, etc.--and in ssme achaola they are burne out with
dramatic clarity. However, the applicability ~f these arquments, and the
clarity with which student response shows them to be true, varies from school
to school. 1In the case of School A, ~uch counter- azqument may need to be
presented vertally, and with some subtiety. This, of <ourse, qgoes somewhat
bevyond merely informing parents about USMES activities,

A survey taken amorng School A parents of one class show that 90% belicve
USMES to be valuable and 10% brlieve it to e "a waste of time.

The situation at 5School B is simpler. Parents tSrust the school, and,
furthermore, see the results of USMES everywhnere, In general, they are not
involved directly with USMES, but *hey are wholly satisfied with it. Some
parents at School B have asztively requested that their childron be placed in
USMES classes. '

School C garente are more disposed to participate actively in USMES--
for example, parents have wolun*teered to staff the USMES Design Lak. On the
other hand, parental attitudes toward USMES are dividﬂd. Some parents are
pleased, but some hawve fejt their children were in "too0 many USMES units.” Ia
general, it is our belief that negative parerital response is a minor problem
at School C, by comparison with those arising from district influenze, staff,
and changes in student population.

School D. It is interes'ing that, while parencs at Schools A and C are
to some extent disturbed at the scantiness of individual grading and, progress-
checking under USMES, parents at School D are delighted with USMES, having
been promised that USMES would be a special non-graded program. The contrast
in parental expectations and psychology is. dramatic.

d and satisfied with USMES. WUSMES is
u fied, to the local PTA, and USMES is frer
gquently reported on ir grad =g { er appropriate areas) and in conferances.
Parents are indirectly but rcpea 1/ involved in USMES through their children's
material-scrounging activities. It would appear that USMES, with explicit
approval from the local Beard of Education, is treated quite matter-of-factly
: as a regular part of the curriculum of Schoscl E. -

merely explained, rather than 3}

In general, it is cl~ar that parental attitudes toward USMES vary enor-
mously. Some of the causal variables would seem to be:

e The degree to whisn parents trust their children's schoouls

e | 104

s '




102 K. .
- e
: ® Parents' personal feelingn abur qraded verasus non-qgraded activity .
® Parenta’ disposition to become sctively irorjved in USMES
® Parenta' porsornal exrmctavtions of chiidren
” - - 13
- Iv. geems clear tha%, anlegs thess facrers are taven inta asccount, no effec-

e

tive USMES implemerntavion can pe aasured of carental approval.
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’:meessmm&grmﬂ-M”siadmﬁ;rq, ambinions, and time- -
" ponsuming program: if USMES dealt with peripheral material only, it would ;
be .ﬂpossibleto jus'-:i tM srouble of *-;7’!!:.‘&::“ it T v

mm *5p ,..r:. vu:sus USHES as a ph.ioso;shya It hag becone N
c.ea. in the couxse of many inzerviews Zor this and other swudies, that R
two very different conceptioss of USMES, each of them present in Sanmy za- S
Spo::dm.n. receive outwaxd axpression in very similar ways. o the one hsnu .

. Dany respondeats, especim‘}' experienced USMES teachers, Bive cobe o wiew
USHES as-a "philosophv.” sSuch cemments as "th zechnigques =ay be applied ¢
any subject if an- aide is .wa. iable,” “USMES {s a way of life,” reflecz this .
,-artitude. On the other hand, many 'esnmdm*.s Seem To'regard USMES-as a - i T
"spir“-" {perhaps & cooparaziwy nos-asthoritarian spirit) of rTeaching, B
ang 3re‘inclined to view USMES ...,anengea and waterials Derely as Taterial :
| %-@haﬁ for embodyring such a “spirit.” These respondents may feel thas they -
. havé alﬁw Sone TSMES wizhoun Rn Mrg iz,” ox ha.‘ it iz possidie to use L
211 curriculios zate rials~in this "spiriz.” '

-

-

ith terminslogy reversed {scme-

L These wue views ase ‘rr_eqn : expressed wi
Sne may say “shilc hv winh Urey mean “spirit®), and are ouwwardiy simiiax .
in chas ;hey both entail some o';.n oI axrzending mm beyond the ser of

i poblished TSYES c..a-‘e-ae ' ::c'-’i‘ or, those we sefar €0 ag the *philosophy” -
- _' qrovp feel USMDS zan B2 exresded To new sudiect aveas, and the “spirit™-gvoup
¥ --believe USMES ;3;1 be agplied to other {usually 21l other) types of ITully-
developed curgiculum materials., In ,e..eral, the developers of USMES afiim
the viows of the "philosophy”™ group. Eowever. ‘:-e;, doubt thas USMES can be
| made 6 perge with other soris of C’“""‘c“"""‘ =azerials, as the "spixic™ group
s+ 7 =aintains. Thers scels 0 be some evidence confirming this ‘ee.‘- » Since .
L "me'g °f the "spirit™ Yracp f:i_‘.': fin"‘ published chall enges coo difficuplz.”
“.s | -Iz geems probably thdt thege rospohdents’ concepticn of US? ‘mcczple:e '
e *r; sche e3gential w3y, and zhar this preventd them fyon eoing em.cd chal—

*. - lenges effactively. RO . . ' .

: losophy” would appesr %0 be substantiaily.
ing implications, particularly for thoss who
- .

vl
G
¥
A §
1 Y3

L;
Bt

b Y ]
¢

oL (o
"
X

. . , The view thaz U3HEsS
ok Sorzost. Howewer, i

ir
I
i1

)
e i

v - -Ave iusr becoming £;§. 11z th the program. Thus, & "thilossphy™ micghs geed
: 40 e 5@:#:..‘..1“3 which can be cosmunicazed abstractiv, independeat of particu—
18y curriculim matesials.  This foes net s2em o :rc.e of USHES, as Tany 5
. .t:sac,edm"' iews V:‘ ne S¥ES "spirin” cake painfully clear, Lixpwize, & R

. “whilosochy™ Dight scem =o ze independont in Prac:s e frem any garticulaz . .
’ » 5™

. Curriculen waterials; wnat is, - Tught geem Tthav a ™t challienge” could he de= -
< <
s

o
veloped ‘"o: any Teal problem. This is, of covrse, an empirical matter, but
. the assumprion i5 prodably false. Not all sitvaticns lead to ohallenges wizh |
- the charac-a::su::; thas make vhes valsasle experiences in the problen ' _
..~ solving process. . ‘ T ‘ :
i nazure of
raalizaricn
edient ©f UsMES
er USHES was being
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“done” or noz. - It would apoear. howewer,
tdelimized b} crizorion {of crizerial, but a human Interacts ive “hencm*:o':
T

m‘-

which can be expoctad o .o:f'r: be:weea sTudenzs and teachers provided that
. ::os*' of ‘a sez of criticel regquirements is sazisfied., ALl f:.v'e of J:e exigt-
L ing usMES _::p-e-en..atich' smudied ~ocl£ in oupr oc.m.o.. be substanzially
 stresgthened if all zeachers <oild %e led to adopt chis view. -
v R
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o . . = ‘ )
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TSMES and Basic Skills ‘ ' .

TEACHERS® OPINICHS CONCERNING USMES ' .

while it is, of course, **oohszb.e to propesly represen:t the full range
of teachers' opinicns cencagning USMES, or even the full range of such

opinions encountered in fhe intorviews of thiz szudy: however, it is probably

useful to report and comment on gz of these.

-

A wide range of opinicn oon cerping CS..S and resic skills instruction-
exists among the respendernts. Sope 'es"anden:s felt USMES had nothing to do
with ™sore™ subjoct matter, such as reading and other basic skiils; some-‘elt
USMES uaevwrone:;v "a reinforsement and utilizarion of basic skills, not ini~-

- wiator of basic skills:” scme saw USMES as‘a significant integrating device

sing hasic skills iz cen:ra‘lv“;mno-tant'curriculum‘

for presentinc and exercising

Areas such as zathemazics, soience, -m”guare arts, angd socﬁa‘ srtudies. This
range of opinion not oniy reflects, but also decermines, a corresponding .
range of USMES practice. It i5 easy o See how this happens, since a reacher
who believes in USMES 1s perizherel wiil, necessarily, feel-not at liberty @
give it much time, o2t o rely on iz fre che exposition of basic skills ‘ma-

terials.

Naturally T3SMES c-“"a%ec in some schoels for surpeses other than basic
skills instruction— for ‘example, at Schocl B, & great deal of esphasis is

olaced on USMES as 2 source of momivation, discipline, and merale azong stafs
and students. Howsver, even in such instances, it is not possible to devote

large amounts of time o the program un&ess sne trusts it {as dées the prinp-
'c*sa* of ¢choc~ 2i =g deliver “zore  subiect -15 TIucT .on as well as so"‘a’*~-

ing effecss. - - o

Correlation of {825 With Traditionall -ues-““ahed Sybiject Matter

1z is the 3pinion of most respondents that corralations between USHES
activizies and tradizionally-designated subject areas couid be ﬂe.a*-ed and
justified. Several respondents Selt that an account of such correlations
woule de useful =o them in many ways. One already-existing document. the
CS¥ES Cu:rzculum Cerrelazion’ Guide,* is the program develepexs' attempt o
describe -subject-area correlation for USMEZ units. OF course, it IS the
sasare of sush a “guida” that it is the possible treatment of. subject-area
saterial in connection with gparticuiar challenges, “rather than assured treat-

3 Ty

T, which is :abu- =ed. Thus, such a cuide cannoT help teachers or adminis-
rrators ze substantiate curriculum correlation *o skeptical sarents or

acministrators.

Part T of this study atiemprs o make {and sukscantiare) cex ain vary
*ene:al claims conceraing frequency-ci-treatment for curzicuium materials--
‘claims expressed in :ex:s of the general "subjecis” wacthematics, science, . .
language arzs, asd social studies. -
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Real Problem-Solving aAs a learning Activity

Cpinion among respondents was divided on the subject of whether group~ -
structured real problem-solving is, by its nature, an education activicy,
or whether substantial Supplementary activity is reduired to make it so.
Most felt it was educational in its very nature, but some ‘eq;ed that students
oight "start makicg hh;rgs and stop learning,™ or felt that, to profit ‘zom
real problem-solving activity, students needed to "see an end result" at an
early stage. This latter view was chiefly prevalent ameng inexperienced
USMES teachers or non-USMES teachers, but seemed tO represent an "outside”,
view. v ~ : o

Student Involvemeng

-~

The power of USMES o engage aﬂ& involve stucdents of all types seemcd to
be its most~praised attribute. . However, in some instances (chiefly at School C)
studens intvolvemens was less intense. In thaz schcol, students were simetimes
“bored" by USMES and it was observed that students who were not alruagdy Teadexrs
Srequently &id not become invelved. ' B

Chaos

.- ——————
-~

, not seen USMES Tup close” or perhaps have not seen iz at al
B o as a scurce of chaos. Thus,
] we found a2 respondent who “doesn't want to have any part in hav1nu xids run up.
~ T
2

- e .o Tn i3 ‘aimost inevitable that some teachers, particularly those who have.
- 1

the wall.” This point-ci-view, wu;cb Sees USMES as scwewh + anarchic, 1s =2asy

te undersuand, since USMES ds less oxder than traditional in-

struction, and is organized in a way wni:n is ccmparatzvely ‘gifficult to ex-
scal ‘ o

T
- Dlain =3 a ¢

§a
0
]
nl
;3
2R ¢)
b

Many ed
o e choroughly "ad L i

encugh, the.existenc: é . who seem to derive a perscnal sense

- of effectiveness and adequacy through conducting USMES challenges, is an in-
direct indication that real pr bl lving 1is subtly but pervasively struc-
' rared, au- thaz skilled uS“‘S achers rlve.sa“'s‘acblon from being in i
connrol of what is taking “?ace,“ Their-view was bornme cut by classroom inter-
- aczion studies iBoston University, 1973-74 USMES Study)’ which showed that
USMES student commentss were less often randomly or dest ructively directed.

‘)
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‘

USMES Mazerials

In general, rospondents seem T have a high cpinion of USMES Jatex idls.

SR {specifically USMES Uniz Books). Occasioral corments to the ef fect.than there
were "too few" units, and expressicns o-~*w;e“ess on the na*t of exoe.‘enced
teachers in "keepin with” newly-produ iced materials und lzne the importance

£ having availazle mater ials dealing with a snusta.:la’ nuﬁber of different

challenges at any particular schoecl. Some *esnordeﬂ.S'made note of zha facb
. thar cer=ain challenges were "much hetter” than others.. Act ivity at Schmol 5 - .
R was £o a‘great extent independent of published USMES ch ienges. !
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USHES.Training and Initial Experiences for Teachers

- ‘;
Three genexal obse*tat‘cns might be made conce*1¢ng USMES hralnxng and
ea_lv experience; . e

®» It was the most expe:zenced resooqcents who werefwos* me'essed
. by the need for taining in USMES. Thus, it would. apoear that
one of the most significant aspects of gaining experlence in USMES
is be”om;nq aware of the ‘ull scope of the program

Cé

e -..-

® Many vesponden;s. even those regarded by our inve t;gator as
successful teachers, reported be;ng f:zghtened by USMES ‘when
they began to use it--USMES was "a little scary at flrst,
teachers were "a little shaky about getting into new “units," or
eluctant to .let Xids loose." This seems to be a gereral sub-.
3ec*1ve phenomenon, and indicates a need, on the part “of new USMES
" teachers, for a certainr degree of emot ional support.

e Mcst respondents who had” exoer;ence with USMES natlonal workshops

© felt that thése workshops had been more effective as a training
procedure than whatever means were locally available to. potent1a1
USMES teachers on-site subsegquently. They did feel, however, that
local means cou’d he used to train new teachers.

-

Overall Assessment of USMES

Respondents who offered an sverall assessment of the USMES program were,
in general, guite positive. This is of course, not surprising, since the
intexviewer waS the project director under whom USMES was developed. 'One
aspect of the responses offered does seem worth remarking on, however. Re-
spondents who had done USMES for some time, and who still felt positive about
the program, general’ly felt more positive than anyone else, and assigned. to

USMES a sweeping role in their ir overall methods of teachi ng—--USMES was "a way

of\iife;“ a teacher would "always use USH:S, and many others. This doas not,
at first sight, appear strange. Naturally, those -who continue longest in a
Drogran m;ght likely be theose who like it best. However, certain possible
classes of respondents seemed to be missing, such as: the wildly enthusi-
astic new DSM:S teacher: the experienced teacher who had settled down using
OSMES in a continued, limited way:; the respondent who didn't partlculdrly

‘enjoy USMES but found it worked well, and matter-of-factly intended to con-

tinue using it; etc. This is, of course, consistent with the picture pro-
jected by developers and respordents alike that USMES is a rewarding,
demanding, pervasive program,. capable of taking an important place in the
Professional life of a teacher but eguiring time to achieve full mastery.




USMES AND THE "SUITABLE STUDENT"

,.(

One of the most 1mportant issues in plannlng an USMES 1mp1emencatlon
is simply. for what students ethnically, socially, in terms of grade
: level, in terms of aptitude, etc.) - lS USMES most effective? School Study
- . respondents had little to say about ethnlc and -social varlables, but dld C b
.comment about grade level and scholastlc aptltude. - :

Just as the .statistical data in Part I of this stucy falled to.show - '
either. that USMES was more successful with younger, or with older, stu- -
dents, so respondents interviewed were divided in this matter. USMES was
_reported varlously to be "best for grades 3 through 6," "best for older
students,™ "best for lower level students,” "satisfactory witn klndergarten
students,” etc. The only view which emerged consistently, and was not con-
tradicted, seems (strangely enough) to be the partlcular view that first -
grade USMES yields less satisfactory results than that done in other gradea,

_lncludlng\klndergarten. This rather surprising generalization is consistent
with the ta analyzed in Part I of this study--only 9 out of 1043 sessions
reported. on were first grade sessions, and an‘unusually large propd*tlon of
these were judged "relatively unsuccessful” in terms of the reporting criteria
used. ‘ : : o ) - : ~

\\ N ) ® " - N -—
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Responde\ts were divided on the “issue of whether USMES was best for
brlghter, or for slower students. In general, the less privileged student
populatlons from '(Schools B and D) seemed to give teachers the 1mpre5510n
that USMES worked best with "brighter" -or_ "more mature” ‘students. The school .
whose students were most przvzleged (and perhaps academlcally most talented).

' School A, seemed to convince its teachers that. USMES worked best with. "slower'
studenfs, or students with learning prablems. This may or may not reflect in
some general way the attitudes of teachers. to more or less przvxleged popula-
tions of students. .

ey




USMES AND THE "SUITABLE SCHOOL ENVIRONMENT"

o

If the prlmary aim in producing this study has been to afford teachers,

principals, and school district administrators with information for improv-
ing USMES as . xt is locally implemented, a secondary aim has been to gain an :
) understandlng of where US@ES is likely to thrive and where (perhaps) it should
not be attempted. ’
o |
Turnover"‘of Students and staffl'

- . N

It is ea51est ‘to do good USMES if the turnover rate among staff and
students is qulte low. . Schoo} E, an example whexe this is the case, shows |,
how very good results can arlse where these conditions are met. A great deal
of - successful USMES is done at School E with small expense, little disruption
of 'school operatlon, and a great deal of mutual support among staff. This is
not surprising. First, students who have become familiar with USMES through
doing: several challenges seem to become "good at it," and. to,proflt more from
subsequent challenges than 1nexper1enced students. Second, learnlng to .teach
USMES takes! a’-substantial. amount of experience; if most of ‘the teachers at

- a part;cular USMES installation are only present for a short time, then’ it .
"wlll necessarlly be true that only a small number »f. really skillsul USMES \;
teachers are available at any particular time. Also, and to some extent in- ‘\
dependent of the preceding, there appears to be somethlng like a "Crltlcal -
-,mass effect which pertains_to the continued training and support\of new’ USMES" 7\\;

t

hY

E :teachers. Thus, it is extremely helpful for an inexperienced USMES teacher to

- . -be w1th1n _easy ready of both practical support (a condition which is met where )
- there are hlghly experienced USMES teachers) and emoticnal support (a condltlon ‘
;,'Wthh is’ met where there are relatlvely many USMES teachers present). Third,
f\‘lt is not only USMES teachlng pexr ‘se, but also the "adaptation” of USMES to.
; ;.any partlcular school environment, which must be learned; this adaptation is
| .<complex’ because USMES is ccmplex. Therefore even a very experienced USMES
., - teacher coming to a new school at which USMES is used, may be for a time less
“effectlve than another teacher who 1s familiar w1th both school and program.

. A stable populatlon of students is far less critical to the successful

| performance of USMES than a stable group 'of teachers and administrators. In-
* deed, one of the chief reasons for the introduction of USMES at School B was
to treat the alienation, discipline, and morale problems ingendered by the
high turhover rate among School B students. -

: Stablllty among staff members is crrtlcal. The prlnclpal of SChool D,
~for example, was motivated by this very conslderatlon when he used his dls—;
'fcretlonary powers to keep USMES teachers from-belng tfansferred out of his
'schoel, desplte the hard feelings which might (and dld ensue. One most
Lserlous ‘threat to the continued success of USMES at Sc ool B is that, if the

‘ prlnclpal leaves School B, the USMES 1mp1ementatlon there may be very seri- .
' . ously weakened. The recently high turnover rate of tea‘hers atgéchool A

- Thas had a very bad effect on USMES at that school. Of course, if USMES was:a

';}'1commonly used School program, the effect of staff turnover would "be much less
2 serlous., ‘

-
> .. i




- Local Attitudes waaids‘Basic Skills Instruction . .-

- One of the most serious problems encountered by any school was the

'preemptlve effect of very conservative attltudes, locally held, on instruc-
tion in basic skills. Particularly Schools C and A were restricted in their
USMES practice by this 31tuatlon. However, it was by no means clear that a

" vigorous local emphasis. on traditional basic skills‘ instruction posed-an.
insuperable obstacle to the development of a strong USMES program.- For ex-
ample, we saw some indication that strong "back-to-basics” tendencies were
present in the community containing School D. Yet, perhaps because of the
diplomacy of School D's principal and perhaps because USMES at his school is
an, integral part of a program which also provides highly-structured teachlng,
School D was highly successful in hav1ng 1ts USMES work supported.

Thus, strong local emphasis on tradltlonal basic- skllls instruction
seemed not to rule out successful USMES, but did create a situation in whlch
positive action on the part of the school s, prlnﬂlpal was required.



SUMMARY

Some of the issues discussed in this section are:

" @ USMES and Parents.
in: N

- expectationé of children

trust of the local school

Interactions between parents and programs such as USMES are complex.
Fluctuations in the four variables above can "maké“ or "ruin" a

partlcular USMES implementation.
® Teachers' conceptions of USMES.

held by program developers.
ing in a number of subtle ways.

® Teachers' opinions concernlng USMES.

are usually quite positive.

autonomy.
o The "suitable” USMES student.

USMES.

will suffice.

e

® The "suitable" sohool for ﬁSMES.'

i

Most teechers views of USMES seem

fundamentally correct, but incomplete when compared with the views
This is believed to affect USMES teach-

~attitudes towards non-graded activity

Teachers' opinions of USMES
_ Occasionally they are negative.
‘Viptually no respondents.were "lukewarm" about USMES. Therxe. is
considerable variability in teachers' opinions in the areas of
basic skills, curriculum correlation, teacher training, and student.
The causes of this variability are complex.” -~

£

Staff turnover and locel attitudes
towards basic skills instruction are particularly important factors.

desire for constant monitoring of students' progress

Parents at the five schools vary dramaticélly?

>

~

There is a great deal of disagreement
concerning just what sort of student is likely to profit most from
Interview reports-make it clear that no simple formulatlon,
such as "USMES is best for brighter students," "USMES is best for

older students," "USMES lS best for dlsadvantaged students," etc.,

A high rate of staff turnover can be quite harmful, even in an other-

wise satlsfactory environment, unless an entire district is saturated“
Local emphasis on basic skills per se is not a serious

obstacle; however, a local basic skills emphasis does require positive
action on the part of the school principal to justify the~role of USMES:

with USMES.

in basic skllls lnstructlon.
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©a)

‘b)

c)

APPENDIX A: OUTLINE OF PRINCIPAL INTERVIEW

WHAT IMPACT DID YOUR USMES PROGRAN HAVE IN THE ERZRS BELOW?

WEAT PROCEDURES WERZ INSTITU"ED IN TEESE AREAS IN ORDER TO CARRY
ouT YOUR USMES PROGRAYM? IN ORDER TO ALIOW OTHER PROGRAHS ™0
CONTINU“ WITBOUT INTERFERENCE? :

HOW SUCCESSFUL WERE TEESE PROCEDUXES? WHAT WOULD YOU DO- DIFFERENTLY
NEXT TIME--WHAT ADVICE WOULD YCU GIVE TO OTHEERS? -

property. - -

_meetlngs amoag teache-s.

communlty. . -

ACCOUNTABILITY PROCEDUR;S--rebortlng to pr.ncxpal, dzshrzct

- ~

| SCHEDULING--providing for time that is adequate in terms of

frequency, duration (team teaching:; use of extra time during
recess,‘lunch time), and flexibility (\.g., when an extra half
hour is needed for USMES). Scheduling changes of other subjects. -

THE REST, OF THE CURRICULUM--interaction between USMES and other
subject areas; constraints by district and/or school; changes
made to school or district curriculum. - :

SPACE--placement of Design Lab facilities in classrooms or school;
freedom of movement of kids, ability to do tasks outside school

‘!@t

FINANCES--uéSlgﬂ Lab supplies;. written maberlals- additional

_pe*sonnel savings on other rexts and materials.

STAFF PLANNING--choice of urlts af‘ected by previocus. unﬁts.
STAFF TRAINING—-Lnformat-on/tra1n;ng for other teachers, aides,
and student teachers. Initial team t:azned‘by'USMES.

USE OF PERSONNEL--change in roles, new assignments.

COOPERATION--"HARMONY" (among teachers, students, principal,
custedian; oarents, school board, community).

COMMUNICATIONS {(for plannzng as well as 1nforma:10n)--amonc
teachers, studenbs, o*lnclpal custodyan; parents, school boa*d

STUDENT ASS,SSMEN” PROCEDURCS--'ecordzng student act1v1t1e5~ *eoor*-

- ing to parents. - _ o e e

.‘Jadmlnlstrators, school board, and commun;ty

OTHER AREAS IEER Cee

jilfjA.,;t , CF;’: - :.;..; wa




g 2. Describe the following factors (Interviewer: Note any rela<icunships
' between the need fcr special procedures, or theilr scccess cor falilure,

and these faczors.) o .

" & DESCRIPTION CP THE SCBOOL--location, size, digtrict organization.
® DEMOGRAPHICS OF TEE COMMUNITIES AND STUDENTS.

® ATTITUDES--of adninistrators, teachers, parents, or others toward
innovation, structure, or other broad aspects of school philosephy.

e METEODS--generally used to introduce new currigula into the school.

e WHY SCHOOL BECAME INVOLVED IN USMES-—-history of involvement, motiva-
- tion-of teachers and administrators. oo _
e TYPE OF USMES TRAINING--received by the teachers and administza:ors.:

Ronnie was at Hardy School R.T.W. (see page 4, Staff Training) .

'@ HOW DUSMES IS IMPLIMENTED IN THE SCEOOL~-Design Lab facilities, units ,

taught, grade levels, time pexiosds, number of DSMES teachers, USMES
zaterials available, support from administrators and parents.

e PLACE OF USMES IN CURRICULM~-as science, interdisciplinary, sup~
plementary, or core program. What do you want students toc gais . -
frem theiy USMES experience? Wnich of these areas are most impor-

tant to vou? g
’ - /r" . -

.

e  OTHER FACTORS. a ) -

r

GENERAL QUESTICNS

———— —— g - -— - - an T - - -~ - - -

W A D Y B T G T e W

A

3. %hat seems ro be the effect of USMES con the school in general?

T oy . P Y D S o i S P T A A D A Y B s S Sy S G T WD S S S S A G S WS D D B U A G S (T M W A AR G SIS G - G S (T e T G G N S M -

4. What seexms To be the effe

1]

t o€ USMES on the students in general?

L
- S NS S S S S - -~ - -

-~

5. ‘What is the future of USYES at vour school?

S B W . T S A S T B S S AT O D S -,

-~ . -

> > 6. How would USMES have to be different to make it fir better imto yoor - = -
— et e - SChOOL - prOgram? - What is yoor persosal opinion of USMES at youxr school? .

-
..
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APPENDIZ 3r OUTLIKE OF TEACHZR INTTEVIEW

Type of classroon. Self-contained? Some kids al;“. the tise?
Individoal or self-paceld work?

What programs do vou use in math, language arss, etc.--before
and afzer USMES? ' : :

,Sched"uag be o*e and after USMES.

Te you have e':cuct: wime? The right choice o‘ zime {flexibiliey}? .

"
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lass ;r:oblg:z—so wing experi &:zce?

aépar:i.'xg- o principel or districte-accountabiliTy.
Parem‘ invoivenans. 3

Staff meetings? Correlazion 2f each cixss USMES p-or:*emf Managuent
systen, '

goals or-objectives publicly

Congraints

Eow iz Design Lab run? How does it work?

Hazioral Tegus-—cheok USMES kids?

Relazic.us b-e"-ae n USMES teachersz ang nen~USMES. pri *xc.pa-, custodian,
community.

Pérsonal opinion of USMES., Ices your USMES differ Zroz mainctrean
USMES? . ‘ v .




